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INDIAN INDUSTRIAL COMMISSION. 


ITS REPORT SUMMARISED. 
The Report of the Industrial Commission, which has been sitting for the 


 Jast two years under the Chsirmanship of Sir Thomas Holland, K.C.S.L., has 


been issued and copies can be obtained in a convenient octayo form at the 
price of one rupee. Before summarising the Report it is important to note 
that. the constructive propcsals depend on the acceptance of two principles :— 
(1) that in future Government must play an active part in the industrial 
development of the country, with the aim of making India more self-contained 
in respect of men and material, and (2) that it is impossible for Government to 


undertake that part, unless provided with adequate administrative equipment 


an forearmed with reliable scientific and technical advice. 
With these principles in mind, it will be convenient first to glance at the 


- administrative machinery which the Commission proposes and then to examine 


the work which it is intended todo. The administrative proposals include tlie 
creation of imperial and provincial departments of Industries and of an 
Imperial Industrial Service. The imperial department would be in charge of 
a member of the Viceroy’s Executive Council, assisted by a Board of three 


amembers entitled the Indian Industries Board, and be responsible for the 
industrial policy of Government and the inauguration and carrying out of a 


uniform programme of industrial development throughout the country, The 
actual administrative work would be almost entirely decentralised and would 
deyolye on Local Governments. The performance of these duties would 
necessitate the employment of a large staff of officers whose qualifications would 
primarily depend upon a knowledge of mechanical engineering; and the forma- 
tion of an Imperial Industrial Service is suggested in order to safeguard 
Government against the dangers and difficulties of casual recruiting. This 
service would consist mainly of mechanical engineers and engineering techno- 
logists, the majority of whoni would be employed under the Local Govern- 
ments. The headquarters of the Department and of the Board should be with 
the Government of India. / 

The provincial departments would be administered by Directors of 
Industries, assisted by specialists and technical adfisers who would usually be 
seconded from imperial services for work under the Local Government. A 
provincial Director would thas be able to develope the industries of his 
province with the help of competent engineers and scientists. He would be 
advised by a provincial Board of Industries, composed mainly of non-officials!; 
and he should hold the post of a Secretary to Government to secure expeditious 
and effective despatch of work. 

It now remains to consider the work which this organisation is to carry 
out and the conditions of India which render essential a policy of active 
intervention on the part of Government in the industrial affairs of the country. 
The first chapters of the Report deal with India as an industrial country, her 
present position and hex potentialities. They show how little the march of 
modern industry has affecthd the great bulk of the Indian population, which 
remains engrossed in agriculture, winning a bare subsistence from the soil by 
antiquated methods of cultivation. Such changes as have been wrought in 
rural areas are the effects of economic rather than of industrial evolution. 
In certain centres the progress of western industrial methods is discernible ; 
and a number of these are described in order to present a picture of the 
conditions undet which industries sre carried on, attention being drawn to 
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the shortage and to the general inefficiency of Indian labour and to the lack 
of an indigenous supervising: agency. Proposals are made for the better 
expioitation of the forests and fisheries. In discussing the industrial 
deficiencies of India, the Report shows how unequal the development of our 
industrial system has been. Money has been invested in commerce rather 
than industries, and only those industries have been taken up which appeared 
to offer safe and easy profits. Previous to the war, too ready reliance was 
placed on imports from overseas, and this habit was fostered by the Govern- 
ment practice of purchasing stores in England. India produces nearly all 
the raw materials necessary for the requirements of a modern community ; 
but is unable to manufacture many of the articles and materials essential alike 
in times of peace and war. For instance, her great textile industries are 
dependent upon supplies of imported machinery and would have to shut down 
if command of the seas were lost. It is vital, therefore, for Government to 
ensure the establishment in India of those industries whose absence exposes 
us to grave danger in event of war. The Report advocates the introduction 
of modern methods of agriculture, and in particular of labour-saving 
machinery. Greater efficiency in cultivation, and in preparing produce for 
the market would follow, labour now wastefully employed would be set free 
for industries, and the establishment of shops for the manufacture and repair 
of machinery would lead to the growth of a huge engineering industry. After 
examining the resources for generating power, the Keport says the coal of 
‘India is generally of a poor quality and the radius within which it can be 
economically used is accordingly limited. Moreover, the extension of metal- 
lurgieal industries already started involves a severe attack on our visible 
supplies of coking coal. The Commission recommends a special survey of the 
coal position in India. The oil fields of Burma are being rapidly drained and 
no others of equal value have been proved. Wind power is too intermittent 
for industrial use. Attention should be directed to more economical methods 
of using wood fuel, and new materials for industrial aleobol should he 
investigated, The harnessing of water power appears, however, to afford a 
more reliable source of energy, especially with a view to the development of 
thermo-electric industries ; and Government is*urgently enjoined to undertake 
a hydrographic survey in order to determine the places which offer possibilities 
for the esiablishment of hydro-electric installations. 

The next chapters deal with “The Indian in Industries,” They discuss 
measures designed to improve the efficiency of the Indian artisan and to 
encourage the educated Indian to take part in industrial enterprise. . It is 
shown that the relative lowness of wages paid to Indian labour is counter- 
balanced by the comparative inefficiency of the individual Indian workman. 
The Commission assigns three causes for this inefficiency, viz., the absence of 
education, the prevailing low standard of comfort and the effects of preventible 
disease, The Commission expresses itself in favour of universal primary 
education, but considers that it would be unfair and unjust to impose upon 
employers this duty, which devolves rather upon the State and local 
authorities. But education of a technical kind is also required, and the 
method of instruction to be followed will vary for workers in organised and for 
workers in cottage industries, the latter of whom, it may be remarked, consider- 
ably exceed the former in numbers, For cottage industries the Commission 
proposes an efficient system of education in industrial schools administered by 
head masters with practical knowledge of the industries taught, and controlled” 
by the Departments of Industries. ‘The extension of marketing facilities must 
go hand in hand with the teaching of improved processes. In the case of 

ised industries mechanical engineering is taken as a typical instance, and 
the proposals include the establishment of a system of organised apprentice- 
ship for a period of four or five years, with practical training in the workshops 
and theoretical instruction in attached teaching institutions. 
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.. The Commission places better housing in the forefront of its recommenda- 
- tions to raise the standard of comfort of the Indian artisan. Subject to certain 
safeguards, Government should use its powers under the Land Acquisition Act 
Pa acquire sites for industrial dwellings, and land so acquired should be leased 
to employers on easf terms. Special remedies are proposed in the case of 
Bombay, where the problems of congestion are unique. General measures of 
welfare work among factory employés are also suggested, and special attention 
should be paid tothe improvement of public health. The elimination of sach 
diseases as hookworm and malaria, which are prevalent almost everywhere in 
India, would add enormously to the productive capacity of the Indian labourer. 


The general aversion from industrial pursuits of the educated Indian is 
ascribed to hereditary predisposition accentuated by an unpractical system of 
education. A complete revolution in the existing methods of training is 
proposed. For manipulative industries, such as mechanical engineering, an 
apprenticeship system, similar to that suggested for artisans should be adopted. 
The youth who aspires to become a foreman or an enginecr, must learn to take 
Off his coat at the start and should serve a term of apprenticeship in the 
workshops, supplemented by courses of theoretical instruction. At the 
conclusion of this period of training he may be allowed to specialise in 
particular subjects. For non-manipulative or operative industries, on the 
other hand, the teaching institution should be the main training ground, though 
practical experience is also necessary. Special ‘proposals are made for 
commercial and mining education; and the future establishment of two 
imperial colleges is adumbrated, one for the highest grade of engineering and 
the other for metallurgy. To ensure the maintenance of close relations 
between the training institutions and the world of industry, the general contro! 
of technical education should be transferred to the Department of Industries. 


The remaining chapters of the Report deal more specifically with Govern- 
ment intervention in industries, Government clung long to the tradition of 
laissez faire in industrial matters ; but when in recent years it attempted to play 
4 more active part in industrial development, its efforts were rendered futile by 
the absence of scientific and technical advice to assist it in estimating the value 
of industrial propositions and by the lack of any suitable agency to carry out 
approved proposals, To remedy the first of these defects, a reorganisation of 
the existing scientific services is advocated, in such a way as to unite in 
imperial services, classified according to science subjects, all the scattered 
workers now engaged in the provinces on isolated tasks. Rules are suggested 
to govern the relations between the members of these services and private 
industrialists seeking advice. The situation of research institutes and the condi- 
tions and terms of employment of these services are questions for the decision 
of which the Commission considers that the appointment of a special committee 
is necessary. 


The administrative avn with which Government must be equipped 
and some of the functions which that machinery will enable it to perform have 
already been described; but there are many other directions in which the 
development of industries can be stimulated. Useful and up-to-date informa- 
tion on commercial and industrial matters is essential both for Government 
and for private merchants and industrialists, A scheme is propounded for 
collecting” such information and for making it available to the public through 
officers of the Department of Industries. The purchase of Government stores 
in the past has been conducted in such a way as to handicap Indian manufac- 
turers in competing for orders and to retard industrial development in India. 
The Commission proposes that the Department of Industries should be in charge 
of this work and that orders should not be placed with the Stores Department 
of the India Office until the manufacturing capabilities of India have first been 
exhausted. A chapter is concerned with the law.of land acquisition and 
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enunciates principles in accordance with which Government might compul- 
sorily acquire sites for industrial undertakings ; in another, the various 
methods by which Government might render direct technical aid to industries 
are explained. The Commission considers that ordinarily Government itself 
should undertake manufacturing operations only for the “production of lethal 
munitions. The administration of the Boiler Acts, the Mining Rules and the 

Electricity Act, the employment of jail labour, the prevention of adulteration, 

patents, and the registration of business names, of trade marks and of partner-. 

ships, are matters which are specifically dealt with. ~ In the opinion of the 

Commission the compulsory registration of partnerships 15 practicable, and 

the question should be examined by Government with a view to legislation. 

Industrial co-operation is discussed with reference to small and cottage 
industries; and the-vexed question of the effects of railway rates on industries 
is considered, The Commission thinks that reduced rates to and from ports have 
been prejudicial to industrial development and that the position requires careful 
examination with a view to the remoyal of existing anomalies. In particular 
it should be possible to increase the rates on raw produce for export and on 
imports other than machinery and stores for industrial use. The addition 
of a commercial member to the Railway Board and the better representation 
of commercial and industrial interests at the Railway Conference would help 
to secure amore equable system of rating. ‘The improvement of waterways 
and the formation of 2 Waterways Trust at Calcutta are also proposed: 

The Commission lays emphasis on the disorganisation of Indian capital 
and its shyness in coming forward for industrial development. There is no 
Jack of money in the country, yet the industrialist cannot obtain the use of it 
‘except on terms so exorbitant as to deyour a large part of his profits. There is 
a erying necessity for the extension of banking facilities in the mofussil. The 
Commission is disposed to favour the establishment. of an industrial bank or 
banks; but it considers that the appointment of an expert committee is 

necessary to deal with this subject and asks Government to take action at an 
early date. As an ‘interim’ measure, a scheme is propounded for the provision 
of current finanee to middle-class industrialists, by which the banks would open 
cash credits in favour of applicants approved by the Department of Industries 
on the guarantee of Government. Various. other methods of financial 
assistance by Government are suggested, in particular the provision of plant 
for small and cottage industries on the hire-purchase system. se 

To sum wp, the Commission finds that India is a country riclgin raw 
materials and in industrial possibilities, but poor in manufacturingsag 
ment. Tke deficiencies in her industrial system are such as to re 
to foreign penetration in time of peace and to serious dangers in time of war. 
Her labour is inefficient, but for this reason capable of vast improvement, She 
relies almost entirely on foreign sources for foremen and supervisors; and her 
intelligentsia have yet to develope a right tradition of industrialism, Her 
stores of money lie inert and idle. The necessity of securing the economic 
safety of the country and the inability of the people to secure it without the 
co-operation and stimulation of Government impose, therefore, on Government 
a policy of energetic intervention in industrial affairs ; and to discharge the 
multifarious activities which this policy demands, Government must be 

provided with a suitable industrial equipment in the form of imperial pnd 
vincial departments of Industries. 

The recurring cost of the proposals is estimated at Rs. $6 lakhs; they 
olve a capital expenditure of Rs. 150 lakhs, mainly on educational institu- 
ns, anda further capital outlay of Rs. 65 lakhs is anticipated for future 
developments. ‘Lhe Commission considers that this expenditure may be worked 
"up to at the end of a period of 7 years. 














SaPi—1e8—8. 1 Cc —1eu0a 1,000 


REPORT 


a OF THE 


INDIAN 


INDUSTRIAL COMMISSION 





1916—18 








ee | fs \ 
F NCE No =} 
Pin ty, 
-_——" wf / 
=a al 
[ND | A 
ee 


——— 


CALCUTTA 
SUPERINTENDENT GOVERNMENT PRINTING, INDIA 
1918 


a x ty | | 

: . _a, rae. i 
A 3 i beh 9/8 

is ae | 


| fy) pot Lik 


ee 
- . 


- be , 
P a 


on 
- 7 
mF 
a 


] 





INDIAN INDUSTRIAL COMMISSION. 


1916-18 


LIST OF MEMBERS. 


President. 


1, Sir T. H. Holland, K.C.8.1., K.C.LE., D.Sc., F.RB.S. 


Members. 


2, Mr. Alfred Chatterton, O.1-B., B.So., F.0.G.1., A.M.1.0.B, MLE.” 
8. The Hon’ble Sir Fazulbhoy Currimbhoy Ebrahim, Kt., 0.B.E. 

4. Mr. Edward Hopkinson, M.A., D.8c., M.I.C.E., M.I.M.E., M.1.E.E. 
5. The Hon’ble Mr. C. E. Low, ©.1.E., I.CS. 

6. The Hon'ble Pandit Madan Mohan Malaviya, B.A., LL.B. 

7. The Hon'ble Sir Rajendra Nath Mookerjee, K.U.LE, 

5 


§. The Right Hon'ble Sir Horace Curzon Plunkett, P.O., D.O.L., LL.D., 
F.R.S., K:C.V.0. ' 


9. The Hon’ble Sir Francis Hugh Stewart, Kt., M.A., 0.1.5. 
10. Sir Dorabji Jamsetji Tata, Kt., J.P. 


Mr. R. D. Bell, 1.0.8.—Secretary. 
Mr. G. H. W. Davies, 1.C.'S—Joint Secretary. 





Para. 


a2nran 
Os SB. 40 


10. 


11. 
12, 


13. 
14. 
15. 
16. 
i. 


18, 


19. 
20. 


Appointment and constitution of the Commission 


CONTENTS OF REPORT. 


InTRODUCTORY. 


Monsoon tour of the President 
Preparation of a list of questions . 
Methods of enquiry . 
Tour of 1916-17 : 
Tour of 1917-18 
Scope of enquiry ; 
Effect of the war on public citi regain industrial mithek 
_ Acknowledgements of assistance . 


CHapter I. 


RURAL INDIA, PAST AND PRESENT. 


Relative industrial backwardness of India: its causes 
India before railways . 


Errect or Exports, 


Economic changes in rural areas. 
Scarcity of capital for agriculture 
Labour and wages in rural India . 
Middlemen and the export trade . 


Ervgot or Imports. 


Influence of imports on village life 
Standard of comfort affected by imports 


The large agency firms 


Calentta . 


The jute lee’ . 
Labour in the jute mills 
Share taken by Indians in the jute industry 

Engineering firms and miscellaneous factories 


Cuarter IT. 
SOME INDUSTRIAL-CENTRES AND 
Diversity of conditions in different parts of India 


Sea-borne and inland trade . 


Trade and Se miestanliendl ; 
The cotton industry 


22, Other industries ; 


23. Sea trade 
24. Share taken by Fidiews in Bombay trade 


Tue Bexcar Coat Fieup. . 


25. The Bengal coal field . 
26. Methods of working . 


27. Labour on the coal field 


21. Labour in the cotton mills . 


* . 


Catcurra. 


Bompay. 


* 


DISTRICTS. 


12 
12—13 


18 
13—14 


~ 14—15 


15 
15—16 
16—| 


17 
17 
18 
18—19 


19—26 
20 


20—21 
2} 


Pars, 


30. Engineering works 


32. The jute districts 


- 


{ ij 


Tun Bewoat Coat Froan—eontd. 


28. The Bengal Iron and Steel Company 
29. The Tata Iron and Steel Company 


a 


Tue Deccan Corron Tract. 
81. The Decean cotton tract ‘ 


Tar Jere Disrercrs. 


* 


* 


Tae Tea Disrators or Nonrta-Easr Innis. 
83. Growth of the tea industry 
34. Labour on the tea gardens 


85. Indigo in Bihar 


9 {Tut Raruway axp Government Worksnors. 
86. The railway workshops 


Iupico tm Buran. 


- 


37. Labour in the railway workshops . 
38. Govergment workshops : 


a 


Ld 


a | 


* 


Ld 


. Ly 


Morvestt DisrarBurime CEnTRes. 


89. Delhi « 


40. rte be 'the Dalbd cillle é 


« 


Morvssi, Manvracrvnixe CunrRes. 


41. Cawnpore " 


42. Labour in Cawnpore . 


cc 


a 


Orure Inoverrial Centres. 
48, Other industrial centres 


. Agricultural pra tas . 


et 
45. Forests 
45 


47, Small and cottage industries 


48, Lack of coal : 


* 


OCuaprsr ITT. 


Burma. 


* 


RAW MATERIALS FOR INDUSTRIES. 


Agnicuirtrrat Propvers. 


49, Agrionitural produets as a basis for industries: cotton 


50. Sugarcane 


61. Fibre crops otber than ‘Shion 


52. Oil seeds . * 
58-54. Hides and leather 


55. India’s mineral resources 


66. Mica , 
57. Cament and pottery 
58, Glass * . 


69, Saltpetre. = 


ii 


a 


* tI 


Page. 


21—22 
92 —23 
23 


28 
24 


24—-25 
25 


25—26 


26 - 
26—27 
27 


27—~28 
28 


28—29 
29 


20-—30) 


S03! 
ol 
s1—52 
ou 
bi 


de 
hob 


d4—85 
55—56 


s6—87 
37 


- 37 


37 
oT 


Para. 


60, The extent and value of the Government forests 


61-62, 


{ ii | 


Forests. 


Incomplete usa made of forest resources 


7 o 


63. Necessity of a link between research and eanbersal exploitation 
64. Failures to develope industries dependent on forest products —. 


65-66. Success of correct methods of pioneering ‘ ‘ . ‘ 
b7, Conelusions 0 . * * . * . * ® 
68, Necessit y of plantatio ne - - = tJ Ct f - 

e Fism BBIEs, 
69, Indian fisheries and their development . ‘ . : 
70. Work of Madras Fisheries Department. .« . ; 
71, Fisheries in other provinces : “eh > Oller, 
72, Conclusions * C i c “F . cl ] /* 
Cuarrer IY. 
INDUSTRIAL DEFICIENCIES OF INDIA. 
78. Incompletenese of India’s industrial — 7 
74. Causes of deficiencies . . . . 
To; The Indian | iron and ateel indastry ® * * * 
76, Imports of machinery , : ’ F 
77. Shyness of capital for modern sieves paossally . ‘ ' 
78. Deficiencies in industrial system . , . ; . 
79. Deficiencies in manufactured materiale— . . : 
(a) Metals I] * * a ® . ] . * 
(2) Chemicals - . ‘ ‘ . 
(e) Vegetable and se dal produits Fy * . * 
80. Otherdeficiencies ~ . ‘ , , 
44 Deliciencies in the Bedi of astinlee: , . . a 
2. Dangers of deficiencies # 2 Py . * « 
s Suggested remedies. . . | ‘ . 
Cuaprer V. 
INDUSTRIES AND AGRICULTURE, 
$4, Importance of agricultural improvement ¢ 
8, Possibilities of improved agricultural methods " 
86-87. Scope for machinery in Indian ugriculture . z ‘ 
88. Irrigation by mechanical methods ; : ; 
89. Increased yields to be obtained from sugarcane caltivation 
90. Improvements in oil extraction. * : : 
91. Effects of agricultural improvements on industries : 
: 92. Co-operation between Departments of Agriculture and iedustrien 


93. 
v4. 
95, 
96, 


Cuarrer VI. 


POWER. 
Position of India in respect of pees supplies . 
Coal . : ries 6 . . 
Wood fuel , —: pill is 
Oil and aleohol . . . . ‘ 


97. Wind power . F = . ' , 


+, 


s7—o5 


40—+41 
41—42 
42 
42 


43 
43 
43—44 


45 
45 
45—+1) 


40—47 
47 
47—19 
47—48 
48—49 
49 
49 
49—50 
50 
50—d1 


be 
o2—55 
bb—d4 
54—55 
55—56 
ot 
56 


58 
55—59 
59 
59—60 
60 


» 2 ray] 
- . POWER—eoneld 
U8. Water power a ‘ . # i] . 
. 99, Necessity for peimerkokie Bury oye “ * . 


100, Reasons why Government should undertake this wack ; . 


Cuarrer VII. 
THE INDIAN IN INDUSTRIES. 


101, The share taken by — clases of Indians in os Hovelop- 
ment 


. ® . a 


102. Gorelions! scaler in Bombay : ‘ : - bie 
103-104. The swadeshe movement ’ : : . > 
Onarreer VIII, 


GOVERNMENT INDUSTRIAL POLICY IN RECENT YEARS. 


* 105. History of recent Government wena of industrial "ahora . 


106. United Provinces . “ ‘ 4 . 
107. Madras. . 
108-109, Effect of Lord Morley’ 8 deapaick of 1910 on induatrial policy . 
110. Subsequent history of Government action , . ‘ 


111, Industrial Surveys « « a * # a 


Cuarrer IX, 


60—61 
ji—62 
62—83 


64—65 
65—66 
66—67 


68 

68—69 
69—70 
70—72 
72-78 
13--74 


THE ORGANISATION OF SCIENTIFIC AND TECHNICAL SERVICES AND 


112. Existing position of research work in India, ° : : 
118. Scientific advice an eseential preliminary todevelopment .  . 
114. Research on vegetable products. ' ‘ ; 


115, Reasons why the carrying out of research davayes upon Government . 


116-117. Existing lack of organisation in the scientific serv ices 
118. Classification of scientific officers— 


(a) The seience as the bond: the Geological Survey. ; 


a 


(8) 2h Nang of sciences as the a the Se ae 1) 


Departments 


119. Effect of systems of classification on Local Governments . ; 
120. Arguments in favour of classification-with the science as the bond 
121. Proposed organisation for an Indian Chemical estes 
122, Recruitment and terms of service . 

123. How effect clrould be given to sbaeanenesiadtoae 

124. Organisation of the other scientific departments = 
125, Relations of scientific officers with the Education Department 
126. Position of scientific officere serving under Local Governments . 


* 


* . 


Resgancn Wonks m Invi. 


127. Relations between research officers and industrialists ; 
128. Location of research institutes — . ‘ : : 
129. Constitution of the Indian Institute of Balsnos! : ; 
150. Cage for aa research institutes , . aes 


Reseance, ABROAD. 


131-182. Dangers of relying on research abroad . : ; : 
138. Special cases in which problems insy be referred abroad 


THE PROVISION FOR RESEARCH WORK IN INDIA AND ABROAD. 


75 
75—76 
76 
i6—i7 
77i—i8 
78 


79 


79—S1 
=) | 

§1—82 
82—83 


B4—S85 
85—S85 ~ 
86 


37—88 
88—s0 
80 
90 


90—91 
91 


- ie ad 
CHAPTER X. 
INDUSTRIAL AND TECHNICAL EDUCATION. 


17%. The proposed Sakchi school for metallurgical training ‘ ; . 


Para, Page. 
184-135. Reasons why India did not share in industrial evolution of west » 02 
186-137. Recent attempts to improve technical education in India ; 93 

Tecuxtcal Scuorarsnirs Apnoan. 

138. Institution of State technical scholarships for ict abroad 94 

139. Defects in system . 94—95 
140-141. Latest rules for State technical scholeieeitps shined” , 95—96 

Patsany Eovoatton or Inpusraiat Crasses, 
142. Necessity of primary education for labouring classes : 96—97 
. Cortace TSOUEEIDE- 

143, History of industrial schools ; - ; ; d ; . 97—98 

144. Recommendations of the Commission ; F : ; . 98 

145. Contro! of industrial schools : : . : : 98—99 

OncaniseD IxpUsTRIEs. 
146. ras Ha peepee sere the mia of men for cngpaiand 
99—100 

147. open of indnetries tor aiyohetn of tee: : . . - 100—101 

148. Different classes of training ges . - . 4 101—102 

149. Training of artisans - ‘ : : 102—108 

150. Raising the status of artisans : - 108 

151. Training of foremen : existing arrangements . 108—104 

152, Training of foremen : proposals of the Commission . 104—105 

/ Tux Tratxixe oy Mrcaantcat ENGINEERS. 

153. Public Works Department colleges and schools - : ; - 105—106 

“154. Defects of Indian system of training engineers : ‘ . 106—107 

155. Necessity of providing for industrial developments ; . 107 
156-157. System recommended in England for training mechanical ee - 107—108 
158. Proposals of the Commission for training mechanical engineers . - 108—109 

159. Further training of mechanical engineers in special subjects = . 109 

TecuNro.ocicaL TRAINING. 

160. Expansion of engineering colleges into technological institutes . - 109—110 

161. Imperial engineering colleges foreshadowed ; , : . 110 
162. Scientific and technical eocieties . . > ; . ; » lo0—111 

Tue Vicronra Jusiter Tecuntcat Institute, Bomar. 
168. be ama + erginening classes to cng assess ee +e 
164-165. remnieeel courses : awe pine vxaitioal course asennaeded » Il—112° 
Mrsrxc ano Merattoretcan Envcattoy, 

166, Mining education : existing position . : ° 112 
(a) Sibpur College courses . ‘ ; . ‘ ° 112—113 

(6) Evening classes on the coal field : : 118 

"167. Recent proposals for improvement ; 118 
168, Insufficiency of evening classes as sole means of feekcuabion . 118-114 
169-171. Location of the proposed school of mines : ~ «+ I4—115 

11& 


c 


ws el 


Miscecuassovs Epvcatioxat Proposals. 


Page. 
8. Navigation and marine meters re ; : 115—116 
174-175, Commercial education ‘ ° ; . 116—L17 
176, The provision of teachers for saddustrial ‘ea technical education 117—118 
= Tus Conrror or TrcnNxicat aNxD Inpusterat. Epvcattos. 
177. Arguments for control by Department of Edneation i: . 6 
}78. Arguments for control by Depattment of Industries : ‘ . 1s—ne 
279. Necessity for imperial visiting officers - . ° - ‘ , ne 
Cuarrer XI. 
COMMERCIAL AND INDUSTRIAL INTELLIGENCE. 
180. Objects of a Commercial Intelligence Department . : é « 4120 
181. Necessity for collection of statistics by an expert agency 120—121 
182. Collection of statistics and information by provincial agency 121 
183, Control of Department of Commercial and Industrial Intelligence: . 12) 
184. Special officers for Caleutta and Bombay . ei—l2e 
185, Method in which statistics and pieenis shold Se eat with by 
imperial agency =- ; . 122 
186. Statisties of production and employment “ > . . ie 
187, General summary of amt : é = 122—123 
188. Crop forecasts .- : ‘ : ; ‘ ° 124 
189. The Indian Trade Comshissionet in London « pe Fs 124—125 
190. Indian trade representatives abroad ; . : ; : - 325 
191, The “ Indian Trade Journal” . ‘ ° - r : . 125 
Cuarter XII. 
GOVERNMENT PURCHASE OF STORES. | 
192. Failure of existing rules to secure local — to — extent . 126 
193. Lack of local inspecting agency - ‘ “ ‘ . 126—127 
194, Change required in system of purchase . op ARF 
195. Relative advantages of local and centralised oikeies of epsbann . 127—128 
196. Appointment of expert committee proposed ° é . . 128 
197. Nature of future organisation =. ‘ P . 128—129 
198, Importance of an efficient inspecting staff 129—1380 
Cuarter XIII. 
LAND ACQUISITION IN RELATION TO INDUSTRIES, 
199. Difficulties of industrial concerns in acquiring land . ; ; 131 
200, Cases where a willing — is pete by law from passing a 
clear title .- 131—132 
201. Proposal for Sccapaletts declaration of rights objectionable ‘ . 132 
20%, Acquisition by t on behalf of an industrial concern basis 
section 40 of Land Acquisition Act . ’ ° 183—133 
Cxaprer XIV. 
TECHNICAL ASSISTANCE TO INDUSTRIES BY 
GOVERN MENT. 
203. Reasons for isto in aes a policy of direct assistance to 
industrialists - . P 134 
204. Difficulties experienced by Indian industrialists ; = ,  184—185 
205, Meaning of “ pioneering ? and “ demonstration’? . ; : 135—186 


[ vii ] 


224, Registration of Business Names . : , ; 


Para. ee Page. ~ 
TECHNICAL ASSISTANCE TO INDUSTRIES BY 
GOVERNMENT—conéd. 
206. Division of industries into “ coer! , small orate Ba, and “ urge 
organised”? industries =. ates - 1s6—L37 
207. Help to cottage industries . : i ‘ 187—135 
208. Help to large organised industries . : 138 
209. Help to small organised industries ‘ ; 106 
* 210. Initiation of small industrial undertakings 18€—189 
211. Maintenance of small industrial undertakings - 139 
212. Industries of nutional importance . ;. : . dv—140 
213. Organisation required by Government to fulfil ‘the above duties : 140 
214. Functions of Imperial Government ; : 140—141 
Cuarrer XY. 
MISCELLANEOUS POINTS OF GOVERNMENT LAW AND 
PRACTICE AFFECTING INDUSTRIES. 
Tar Eurtoyvuext ov Jain Lanove. 
215. Lack of policy . : : . 
216. ayoenne of industries which should re adopted i in jails ot tp » 12 
Tue Prevention or AvULTERATION. 
217. Food and drugs ; 2 145 
218. Raw produce 145 
219. Certificates of quality ; ; ; ; 4 . 143—144 
220. Fertilisers j ; : ‘ ‘ : ; : , .» 344 
Tue Apwixisreation oF trae Boren axp Peiste-moven Acts. 
221. Diversity of practice in various provinces : , : F - 144 
299, Recothmendations of the Commission .  144—145 
Toe Mixinc Rones. 
223. Criticisms of existing rules - : 145 
224. Increased staff to inspect Government concessions sctpanandet 145—146 
226 Simplification of mining leases proposed : 5 ‘ : » 146 
296. Difficulties in acquiring mineral rights 146 
227. Mining manuals might be prepared’ in certain provinces 147 
Tue ADMINISTRATION OF THE Exxcrnicrry_ Act. 
228, Administration of law and rules 147—148 
229. Electric Inspectors pelt be txanaerred to the Departmont of 
ustries . é . . 148 
PatENTs. 
$30, Patents © © é a 7 ie cy = a . * 148—149 
Recrereations or Teape Marks. 
231, Registration of Trade Marks = « ; : : : ’ ~ 149 
| REGISTRATION OF PARTNERSIIUIFS, 
232. Obstacles in the way of legislation =. + + + - + 4149-150 
233, Kecomm endat one of the. Commiss i it) o * = ® . * ie 150 
* Regisruatios or Bustvess Names, 
150) 


—— SS — _ee— 
— 
_ 


[ vii | 

Cuarrer XVI. 
nok THE WELFARE OF FACTORY LABOUR. 
285-236. Nature of problem > . . . > . — . 
987, Education of factory children = . : ; 
238. Conditions of housing industrial labour in Indias : : ‘ 
239. General proposals regarding honsing of industrial labour . ; ; 


= Speciat Prorosars vor Bompay. 
240, Necessity for special action jn case of Bombay City : ay 
241-242. Conditions under which labour is housed in Bombay City . ; ; 
248. Location of the mills , . ; 2 . ; : : 


* * @ . 


244, The Bombay Improvement Trust. > - . : 
245, Suggested schemes for dealing with congestion in Bombay City ; 
246-247. The case for and against compulsion to employers. . . 
948. Responsibility for the financing of industrial dwellings in Bombay - 
249-251. Recommendations regarding congestion in Bombay City . . ‘ 


GevenalL MEASURES. 


252. Factory hours - ° ; ; : ; ‘ ° . 
25%. Improvement of public health : ; : ; . . 
25}, General welfare work ; ; , ; ‘ é ‘ : 


Cuarter XVII. 


: COTTAGE INDUSTRIES. 
255. Present position of cottage industries. : ° ‘ a. 


266. Hand-loom weaving . . . . . . ; . . 
257. Metal working . o, . . . . . . . . 
258, Sericulture and silk wea i p . : ; ‘ : . 


ONC tots “ras is. Mugs bee el ve ii 
260. Suggested remedics for defects of present position . : : 
961. Training of master workmen ; ; ; é . 

262. Financial assistance to cottage workers . : ; 
gas. Astestio industtion 6s 
064, The provision of markets for products of cottage industries 


Cuaprrern X VILL. 


_ 


CO-OPERATION FOR SMALL AND COTTAGE INDUSTRIES. 
965-206. Present position of co-operative effort with regard to cottage indne- 
tries : : ; . ‘ 


267-268. Suggestions regarding future policy ; , : 
269. Panctions of Director of Industries , . ‘ - é 


Cuaprer XIX. 


INDUSTRIES AND TRANSPORT. 
270, Effect of railway rates on Indian industries. ; ; : ; 
271. General course of traffic and its effect on railway policy . 
272, Necessity for a change in rate fixation policy - ° ; ; 
27%. Other effects of -adividualistic railway policy on rates. ‘ 
274. The congestion of industrial centres - - - . 
275. Effect of proposed policy as applied to imperts ; ° 
276. Miscellaneous difficulties of industrialists “ ‘ R 
277. Representation of industrial interests with Government of India 
976, How far individual concessions should be given to industries. 


279. Water transport : ; - | ; c : . ‘ 


Page. 
161 
151—152 
152—153 
158—154 


154 
154—156 
156 


~ 156 


156—157 
167—158 
158 
159 


160 
160—161 
161 


162—163 
163 
163 
163 
163—164 
164 
164—165 
165 
165—166 
166 —1067 


168169 
169—170 
170 


171 
171—172 
172 
178 
173 
175 
173—174 
174 
174 
174—175 


Pe mo twee | 
Carrer XX. 
‘ " INDUSTRIAL FINANCE. 
Para. ¥ 
280. Attitude of Indian capital towards industrial peat 
281-283, Capital in the mofussil} .«° .« | > . 
284, Capital in Presidency towns . ; - 
285. The financial difficulties of the amall cndustrialist age 13; 
286. Summary of position. .» + ° ; tae 
IspustriaL Bawxs. 
987. Industrial banks : ‘ 4 . ‘ ; 


288. iadaal tastier Gowauy sodFapen ; 
989-29}. Industrial banks: their possibilities for the peatskeces of snidustries 
292. Appointment of expert committee proposed =. ‘ - - 
Oruen Mrasvrzs ro pzovipg Frxaxcrat Factnrrigs. 


293, Provision of current finance for middle-class industrialists : 


294, Circumstances in which Government cpap ay assistance oy be ire 


to large industrial undertakings : : 
295. Nature of precaniene peeps s assistance to large indotrial ander 
takings . ; . ; * 
296. Government sipsevieicn in such cases. e+ 4 ‘ - 
297. Appointment of Government directors . ; . : . 
298. Raising of capital for aided companies - . ; 


299, Undertakings by companies in consideration for doveansst sasiatnane 


$00. Enterprises in competition with foreign concerns. 


§01-302. Special recommendations regarding Soren loans ‘s coal and 


cottage indpstries . . . 
Cuarrern XXI. 
PROVINCIAL DEPARTMENTS OF INDUSTRIES, 
303-304, Recapitulation of previous proposals —. : 


305. Shares of Imperial and Local Governments in industrial aiey 
306. Work of provincial Departments of Industries . 
307. Relations’of Department of Industries with other departments . 
308. Proposals for a Bosrd of Industries ; : > 

309. Composition and strength of the Board . 4 

310. Payment of members of the Board for attending meetings 

$11. Qualifications of Director of Industries 

$12. Relations of Director with Local Government 

$13. Salary of Director of Industries 


314. Salaries and duties of other officers of the Department of Industries: 
Deputy 


Directors : ; ‘ ‘ 
915. Industrial engineers” . : 
$16. Chemists . 3 ° ; . - : 

$17. Circle officers . ’ : ; ‘ é : 
418. Intelligence work F . , ; 
$10. Tabular statement of staff . 


CHaprer XXII. ; 
AN IMPERIAL DEPARTMENT OF INDUSTRIES. 


320-321. sa, He of: 
aseisiat policy of the country 


322. Necessity for a Board of Industries : F 
$23. Relations between Members in charge and the ‘Board 


responsibility attaching to ae Serene for the 


Page. 
176 
176—178 
178 
175—179 
179 


179—180 
180 

180—181 
181—182 


182—153 
183—184 


184 
154, 
185 
185 
185 
185 


185—186 


187—188 
188— 189 
189 
189—190 
190—191 
191 
191 
191—192 
192—193 
193 


193 
195—194 
194 
194 
104 
194 


195—196 
196—197 
197 


. 


— 


: tao ey > 


Para. 


AN IMPERIAL DEPARTMENT OF INDUSTRIES—contd. 


824. Funotions of Imperial Department of Industries ~ 197—19% 
$28. Duties and qualifications of members of the Indian Jadustsios Bowed Se ae 
$26, Salaries and responsibilities of the members - = = © * -199—200. 
$27. Secretory tothe Board +: . A Si 200 
$28. Location of the Buard ; : ‘ . 200 
$20. Necessity for a Financial Adviser : 200 
$30-332. Organisation for carrying out the work of the dectalet ; 200—202 
$33. Arguments for creating an Imperial Industrial Service + : . 202—205. 
ai The Imperial Industrial Service . ; ° “ ; . 208 
335. icergr aren aes in the nature of the work of the depart- 
ment . : . 4 . 205—204 
$36. Special teraporary measures required . 204 
$37. Necessity for training Indians - é ‘ : ° 204 
Cuarren XXIII. 
ESTIMATE OF COSTS. 
$35. Scope and basis of estimate - ; é : 7 . 205—206 
‘Tue Tueenist. Derautuest oF [xpusteres. 
$39. The Member in charge , ‘ - 206 
$40. The Indian Industries Board ; : ; . 206—207 
$41. Andit and accounts . : } ; : ; . . 207 
SUBORDINATE DerakTMEeNTs. 
$42. Subordinate departments . “ ; : 4 ‘ 207 
343, Geology and minerals : . . oF te 207 
544. Salt ; ‘ : ° 207—208 
$45, Commercial and Industrial aligns . 208—209 
846. Stores : ° x 4 ° - 209—210 
$47. Purchasing staff (Stores) ° : : J ; . 210—211 
$48. Inspecting staff (Stores) - ; ; ; : ; 211 
$49, The Testing House at Alipore—- ‘ ; : : 211 
$50. Possibilities of decentralisation : ee 211 
$51. Incidence of cost ; ; : ; 7 211—212 
$52, Industrial education . «~ - ‘ ot 5M 212—218 
358. Electricity : hydrographic surveys 213 
$54. Ordnance factories and inspection of ordnsuce joenufadtioree : 213 
355. Chemical research : - . . 218—214 
$56. Imperial factories for seneaich and Jensonatration ‘ “ : . 214—215 
Provrnctan Deragtwents or INDUSTRIES. 
$57. Heads of expenditure ; : . “ , 215 
$58, Administration and control . 216—216 
459-363, Technical and industrial education . 216—220 
364. Experiments and demonstrations . . 220—221 
$65. Professionabadvice and assistance to local (olliiien : - 221 
ae Grant of loans and the supervision and inspection of ail industries . 221—222 
$67, Inspection of factories and steam boilers : ‘ : } 222 
388. Collection of commercial and industrial intelligence 2238 
369. Purchase of stores. ‘ : . 3 : 223 
Carrrat. Exesxprrvue—(A) Recowmesvrp ScnEmes. 
$70. Industrial schools = : : ; ~ 283° 
871. Technological institutes —- . : ; , 228—224 


[x] 
Para. 


372. Training of mechanical engincers . , 
373. Workshops and laboratories attached to Director's offices . 


Carita Expesprrurr—({B) Possrsie Scunwes. 


$74. Possible schemes 9 . 5 A - 


Summany oy Esrimates. 


375. Summary of estimates : , d 


Cuoarrer XXIV. 
SUMMARY OF RECOMMENDATIONS. 


CONCLUSION. 


Nore By THe How’pie Panpir M. M: Matavtya. 


*Capivral Exrenprrt ke—(A) Recomiexvep Scunurs.—con/d. 


224 
224—225 


~ 
vl 
ov 


225—225 


220—242 


” 945—244 


245 —300 


- 





LIST OF APPENDICES. 


: Page. 
A-1. Government of India (De ent of Commerce and Industry) 
Resolution No. 3403 (Industries), dated the 19th May, 1916 301—302 


A-2. Preliminary Note on the Scope of Eee by the Indian 


Industrial Commission . — = 302—305 
A-3, Questions for the Assistance of Witnesses . ° ; : . 306—812 
A-4. Itinerary of the Commission and List of Inspections - . 312—318 
-B. Draft Note on the Industrial Aspect of Cotton Growing in India 819—340 
C. TheSugarcane Industry . : . : - . 341—353 
D. The Development of the Indian Tanning dy al ale . 354—366 
E. The Manufacture of Glass in India . . : ‘ . 366—371 
YF. Saltpetre . ; . : . : . - 372--379 
G,  Sericulture and the Silk tau : , , . 380—384 
H. Scientific and Technical Societies ; : : . 385—387 

I. Statistical Evidence regarding the Development of Hand-Loom 
Weaving in India Fi : . ‘ : . 888—401 

J. Memorandum on the Department of Industries in the Madras 
Presidency . : , : : » 402—424 


K. Note on the Expansion of the Entomological ‘ana Pathological 
Entomological Work at Pusa and in the Provinces, by Mr. 'T. 
Bainbrigge Fletcher, Imperial Entomologist . : . 425—458 


L. Industrial Development and Public Health, by Major F. Norman 
White, C.I.E., M.D., I.M.8., Sanitary Commissioner with the 
Government of India. : , . 459—464 


M. Rules of the Mysore State for the Grant of Teens generally to 
facilitate Agricultural and Industrial Yaa and for the 
Purchase and Erection of Machinery : : - 465—A7T4 


N. East Indian Railway : Proposed Technical School at Jamalpur . 475488 


InpEx TO REPORT. 










pie Lae u cu. oe yet 7 ge wer 
2 wiper ory 2 hae (i oe 

, 4 ‘¢ = 4] 1 : at 
7" - ' i oC = .* a 


7 4 


LaF ape a . 4) ni fpetipets @, Z 2 


oh > nao” mbes fati~ 3. ia 
| = «@ “4 
. ’ 4 é A i ent = . : oa 
_ he a ‘ nif ned ra e “a4 7k ‘* 
pb 


. 
=) 
‘, my 
= ty 
, 
a 
- 
’ 


oj west sherk jn go eineaiiill oe) nal 
. rs a" 4 
; ‘ 2 i> 

diy't - ' a | ¥ = c y s i. =~ a — 

ine c id )t rk ve ‘ Ls ° ere . ae 
ee - a ms | wa = rreif. y »@ ) 4 ectiul a 5 * 


wi f Ls ~ bat 75 «kh ere r. heey = nH) b | 
= Shay a aa 1 v= ut ~~ 1! a Pe nin I <j 7 
BL 38 4. 7 Bo Wp MERI aL 
ee ‘ ea —<_ iat Ls a oe ae ik " pol’ OM > — 
aia “Le a nei 1} seoma _ e . 
Ld : ey ~ tr’ a veil here oe i'd ~ \ pan 


| » —™ | 
v . . ’ - : 
. ast) - =o anbst hala al 7 wa Te! and te’ = a? 
‘dake Trig : z A 
s > ' - - | . 
“ Rw ? . ‘ 
ad ty 9 . 7 - 4s “a : - 
> sgt. OC Saket : | i. 
-" 3 pe : . oe i, 1 wt. 
- ? 
a | ie ~~ 
‘s | «o = | a 
> itl) : --+4% 
4 
af me! 
: < 
_ é * .- 
> 
7 
ial - 
- a 
a r ° * ix ; J 
- : z 
» v = a “ 
- :  % Pa 
. . - = 
| ~ ~ 7 
. i 
I f r * ’ * 7 
a7 \. o/ =p fj d - ‘ a y 
4 | _ » ; ; 
1 ' ’ y 
Ww 7 rT - . 
# ~~ - , 
« * , = 
Yo | “y 
—- a 
op —— = y : . 
wre ma Pd : p ’ . a . . in 


INTRODUCTORY. 


> 


The Indian Industrial Commission was appointed by the Government of Appointment 
India by order conveyed in Resolution No. 3403 (Industries), dated the 19th ee 
May 1916, in the Department of Commerce and Industry, the full text of gomission. — 

~which is reproduced as Appendix A-1. The Commission was “instructed to 
“examine and report upon the pessibilities of further industrial development 
“in India and to submit its recommendations with special reference to the 
“following questions :— 
“(a) whether new openings for the profitable employment of Indian 
“capital in commerce and industry can be indicated ; 
“ (6) whether and, if so, in what manner, Government can usefully give 
‘direct encouragement to industrial development— 
(i) by rendering technical advice more freely available ; 
“(ii) by the demonstration of the practical possibility on & 
“commercial scale of particular industries ; 
“ (iii) by affording, directly or indirectly, financial assistance 
“to industrial enterprises ; or 
“(ir) by any other means which are not incompatible with the 
“existing fiscal policy of the Government of India.” 


In addition to the exclusion of the tariff question from the scope of the 
Commission’s enquiries, it was also stated to be unnecessary for it to undertake | 
the examination of those aspects of technical and industrial education which 
had recently been dealt with by the Atkinson-Dawson Committee, appointed 
in 1912 to enquire into the means of bringing technical institutions into 
closer touch with employers of labour in India, and by the Morison Committee 
which reported to the Secretary of State in 1913 on the system of State 
technical scholarships established by the Government of India in 1904. 


The Commission was composed of the following Members :— 


(1) Sir T. H. Holland, K.C.LE., D.Se., F.R.S., President of the Institution 
of Mining Engineers. (President.) 

(2) Mr. Alfred Chatterton, CIE. B.Sc, F.0.G.1, A.M.1LC.E., 
M.1I.M.E., Director of Industries and Commerce in Mysore. 

(3) The Hon'ble Sir Fazulbhoy Currimbhoy Ebrahim, Kt., Messrs. 
Currimbhoy Ebrahim and Company, Bombay. — 

(4) Mr. Edward Hopkinson, M.A,, D.Se., M.I.C.E., M.1.M.E., M.1.E.E., 
Managing Director, Messrs. Mather and Platt, Ltd., Manchester, 
and Vice-Chairman, Chloride Electric Storage, Ltd. 

(5) The Hon’ble Mr. C. E. Low, C.1.E., LO.S., Secretary to the Govern- 

ment of India, Department of Commerce and Industry. TS. 

(6) The Hon’ble Pandit Madan Mohan Malaviya, B.A., LL.B., of 
Allahabad. ~ | 


(7) The Hon’ble Sir Rajendra Nath Mookerjee, K.O.LE., Messrs. 
Martin and Company, Calcutta. 


(8) The Right Hon’ble Sir Horace Curzon Plunkett, P.C.,, D.C.L., 
LL.D., F.R.S., K.0.V.0. 
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(9) The Hon’ble Sir F. H, Stewart, Kt., M.A., C.LE., Messrs. 
Gladstone Wyllie and Company, Caleutta, President, Bengal 
Chamber ‘of Commerce. 

(10) Sir Dorabji Jamsotji Tata, Kt., J.P., Messrs. Tata, Sons and Com- 
pany, Bombay. 
Secretary.—Mr. R. D. Bell, LCS. 


Unfortunately Sir Horace Plunkett was unable to join the Commission, 
owing at first to ill-health and subsequently to other duties of high national 
importance. Dr, Hopkinson submitted his resignation during the second season’s 
tour, haying been debarred under medical advice from coming out to India in 
November 1917, though during the first year we received great assistance from 
the advice which his range of experience both as a manufacturer and as a 
scientist enabled him to furnish. In October 1917, Mr, G. H. W. Davies, 
LO.S., was appointed Joint Secretary, as Mr. Bell, whose services had some 
months previously been transferred to the Indian Munitions Board, could not 
be spared for the forthcoming tour, though he continued to assist the Commis- 
sion by supplying information on various points and afterwards in the prepara- 
tion of the report. 

It was arranged that the President should come to India some months before 
the Commissicn assembled, in order to acquaint himself with the existing 
industrial position. He arrived in Indiain May 1916 and proceeded to Simla; 
whence, after making preliminary investigations, he started on tour at the end of 
June and visited Bengal, Bihar and Orissa, Madras, Bangalore, Bombay, the 
Central Provinces and the United Provinces, returning to Simla towards the 
end of September. The scattered information available was marshalled in the 
form of a preliminary note by the President on the scope of the Commission’s 
enquiry, and placed before the Members at a meeting held in Calcutta in 
July 1916, when the methods of procedure to be adopted in the formal collection 
of evidence were discussed and decided. This note is printed as Appendix A-2. 


At the end of September 1916 we assembled at Simla and prepared a list of 


* questions covering, as far as possible, the scope of the Commission’s enquiry, in 


order to assist witnesses in focussing their attention on those parts of it of which 
they had special knowledge, or in which they were specially interested. This 
list, as subsequently revised, consisted of 113 questions under 10 main heads 
(vide Appendix A-3). 

Onur enquiry included the personal inspection of industrial enterprises, the 
examination of witnesses, and discussions with representatives of local com- 
mittees and institutions. We had also the advantage of conferring with the 
Provincial Industrial Committees which existed in some provinces and 
with some of the Local Governments and Administrations. In ali we re- 
corded the written statements of 472 witnesses, and 342 appeared before 
us for oral examination.* -In deference to the wishes of witnesses or from 
other considerations, it was considered advisable to treat as confidential some 
of the matter brought before us, and we have accordingly prepared one 
volume of confidential evidence, which will not be available to the general 
public, In view of the fact that the Commission was freely admitted to 
inspect industrial concerns, and that information, often of a confidential 
On Om™—CO——™TCONT™TCCOCY. 

* The ovidence is printed in six tolames :— 
Volume 1, Dethi, United Provinces and Biber ard Oriesa. 
Volume 11, Bengal and Central Provinces. 
Volume IIf. Madras and Bangalore. 
Volame IV, Bombay. 


Volume V.- Punjab, Assam, Burma and General. 
Volume VI. Confidential. 


nature, was placed at our disposal on these occasions, our inspection notes also 
will not be published. 

We met at Delhi on the 26th-October 1916, with the exception of Mr. Low Tour of 1916-17. 
who joined the Commission at Bankipore, and, after taking evidence in the 
Delhi Province, we visited the United Proyinees, Bihar and Orissa, Bengal, the 
Central Provinces, Madras and Bangalore. Details of our itinerary with 
a list of institutions visited are given in Appendix A-4. In January-1917, 
in consequence of the increased difficulties of obtaining from Europe stores for 
war and essential purposes, the necessity of stimulating the local manufacture 
of munitions became a matter of vital importance. Taking advantage of the 
experience already gained by the Commission, the Government of India 
summoned Sir Thomas Holland to Delhi at the end of the month and requested 
him to organise a new department for the purpose. This decision—although 
the resulting organisation was in its final form precipitated by the conditions 
developed during the war—was welcomed by us as a practical anticipation of 
many of the conclusions which had been forced upon us by evidence that began 
to repeat itself most strikingly before we reached Madras, For the newly 
formed Indian Munitions Board, as the central authority controlling the 
purchase and manufacture of Government stores and munitions of war, became, 
in effect, an experiment on 4 large scale designed to test the value of many of 
our conclusions regarding not only the manufacturing capabilities of the country, 
but also regarding the kind of administrative machinery most suitable to carry 
out our proposals. The Munitions Board is thus our principal witness, and 
we have had the benefit of information regarding some of its activities. After 
the departure of Sir Thomas Holland from Madras, Sir Francis Stewart acted 
as President for the remainder of our visit to Southern India. On the 
conclusion of the tour Messrs, Low, Chatterton and Bell assembled at the office 
of the Munitions Board to summarise the results of the first year’s enquiries. 


When the Commission re-assembled on the 7th of November 1917, SirTour of 1917-18. 
Thomas Holland rejoined and presided over our enquiries in the Bombay 
Presidency. Pandit Madan Mohan Malaviya was unable to take part in our 
sessions at Bombay, but accompanied us for a portion of the ensuing Punjab 
tour. Mr. Chatterton was compelled to be absent during our tour in this 
; ‘noo. The Commission afterwards visited Assam and Burma. Pandit 
Madan Mohan Malaviya, Sir Fazulbhoy Currimbhoy and Sir D. J. ‘Tata 
were unable to take part in the Assam tour, and the two former were alse 
prevented from visiting Burma. As the President had to revert to his duties 
with the Munitions Board after the Bombay tour and was only able to join us 
for special discussions on one or two subsequent occasions, Sir R. N. Mookerjee 
was appointed to act as President of the Commission until its re-assembly at 
Simla for the preparation of the final report. 

During the tour the personnel of the Commission was strengthened by the 
inclusion, of an officer with local knowledge in each province, nominated by the 
Local Government to help in our enquiries, and co-opted by the Commission. 
‘The following gentlemen, to whom our thanks for their ready help are due, 
assisted in our proceedings :— . 

(1) Mr. G. A. Thomas, I.C.8., Secretary to Government, Bombay, 
(2) The Hon'ble Mr. H. J. Maynard, C.S.L, LC.8S., Financial Commis- - 
sioner, Punjab. ' 
(8) The Hon'ble Lieutenant-Colonel P. R. T. Gurdon, O.S.1, LA, 
Commissioner, Assam Valley Districts, Assam, 
.. (4) The Hon’ble Mr. H. Thompson, ©,8.1., 1.0,S., Financial Commissioner, 
Burma. 


Effect of the 
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In conducting our enquiries and even more so in drafting our report, we 
found it impossible to treat at length all the very numeroys questions involved ; 
and we were compelled to dismiss somewhat briefly many subjects of importance, 
in order to avoid loading our report with a mass of detail which would have 
delayed its issue very seriously, while not adding materially to its practical 
usefulness. 


Moreover, although much information of technical and industrial value 
will be found in the evidence of some of the expert witnesses, our report is not 
intended as an industrial survey of India, and we have, therefore, concen- 
trated our attention on the machinery which we propose should be set up to 
effect industrial development generally, rather than on the particular industries 
to be improved. ‘This machinery will, we believe, do what is needed forall 
industries, and it would be useless for us to attempt to frame detailed 
recommendations for which technical enquiries by experts are required, 
We have carefully studied the position of certain important industries and 
the proposals which have been made for their improvement ; but we have 
used the knowledge so obtained as a basis for our recommendations for 
the technical and administrative equipment which Government will require 
and for the financial facilities it should provide. In a few cases, however, when 
we deemed an industry of sufficient importance to deserve special treatment, 
we have had notes prepared in greater detail; these will be found as appendices. 
We have dealt at length with the important questions of the organisation of the 
scientific and administrative services, with technical education and industrial 
finance ; and have, we hope, worked out a scheme which will enable Goyern- 
ment to keepin touch with, and assist, industries of all classes, whether domestic 


- or organised. But the reader must not expect to find in this report the practical 


information which would enable a particular undertaking to be started ; such, for 
instanee, as would be furnished by an expert when reporting on the prospects 
of a proposed industry. Still less must he regard it asan industrial vade mecum 
to guide him by short cuts to fortune. Even had we attempted to describe the 
general principles determining the success or failure of any particular industry, 
this would still be of no use to the would-be industrialist, without knowledge of 
local details regarding the supplies of raw material, the markets for the finished 
article, and the cost of labour, information which it would be impossible to give 
in a report of this nature.“ We hope, however, that in the imperial and pro- 
yincial Departments of Industries, when in working order, will be found an’ 
organisation for collecting such information. 


We feel it necessary to refer to the considerable change in public opinion 


wor on public regarding industrial questions brought about by the war, a change which we 
opinion 


regarding 
industrial 
matters. 


also see reflected clearly in the policy of Government. We have explained 
in our report the deadening effect produced by Lord Morley’s dictum of 1910 
on the initial attempts made by Government for the improvement of industries ; 
but a change of sentiment was gradually coming about, and a considerable step 
in advance was marked by the appointment of our Coinmission, with ‘liberty to 
discuss the question of the direct participation of Government in the industrial 
development of the country. Since then, the views of Government and of the 
public have been further modified under the stress of war necessities, which 


have led to a still more definite adoption of the policy of State participation in 


industrial development, and to the grant of State assistance to several industrial 
undertakings, of which the scope is not in every case limited by the possible 
duration of the present war. The working of the Indian Munitions Board has 
shown several cxamples of this policy, and we trust that care will be taken to 
preserve such features of this organisation as are properly adaptable to~peace 
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conditions. We desire here to refer to the extent to which the action taken by 

Government and private industrialists under conditions created by the war has 

assisted us, by furnishing actual examples of schemes which we had been con- 

templating ; though some of our conclusions haye thus been forestalled, we have 

been enabled to present them with more certainty and completeness. Finally, 

we may claim that the public discussions called forth by the activities of our 
‘ Commission and the evidence taken by it have also borne their part in this 
movement, and have led to proposal$ being put forward or action being taken by 
Local Governments for the improvement of technical education, the employ- 
ment of experts, the creation of official organisations, and assistance to indivi- 
dual industries, which clearly evidence the widespread desire for progress in the 
direction indicated in our report. 

It is our pleasant duty gratefully to acknowledge the generous assistance Acknowledge- 
and hospitality which we received from officials and non-officials throughout ments of 
the course of our work. We wish in particular to record our sense of the help 
which we received from representatives of the numerous industrial firms to 
whom we applied for advice and information. We derived much encouragement 
from their readiness to place at our disposal the results of their valuable 
experience, We desire also to express our thanks to the Local Governments and 
Administrations for their cordial co-operation in our enquiries. 

We have now only to place on record our appreciation of the services of 
Mr, R. D. Bell, L.C.8., our Secretary, and of Mr. G. H. W. Dayies, I.C.8., who 
joined us as Joint Secretary in October 1917. The former rendered valuable 
assistance in working out the detailed lines on which we subsequently conducted 
our work; and his service with the Indian Munitions Beard gave him most 
useful experience which was freely placed at our disposal. Mr. Davies, 
who had previously acted as Secretary to the Bengal Provincial Industries 
, Committee, lightened our labours materially by his willing help. 
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CHAPTER I. 


RURAL INDIA, PAST AND PRESENT. 


1, At a time when the west of Europe, the birthplace of the modern rarer 
industrial system, was inhabited by uncivilised tribes, India was famous for poss of India : 
the wealth of her rulers and for the high artistic skill of her craftsmen. And, its causes, 
even at a much later period, when merchant adventurers from the West made 
their first appearance in India, the industrial development of this country was, at 
any rate, not inferior to that of the more advanced European nations. In both, 
industries had for Jong been protected and controlled by somewhat similar 
systems, the gilds of Hurope fulfilling in this respect much the same functions 
as the Indian castes. But the widely different social and political conditions of 
the West had helped the middle class to establish itself on a foundation of com- 
mercial prosperity, and the struggles for political and religious liberty in which 
it had taken its share had endowed it with a spirit of enquiry and enterprise, 
that was gradually and increasingly directed to the attainment of industrial 
efficiency. It was to this middle class, that the~so-called “ industrial revolu- 
tion” of the eighteenth century was mostly due. This revolution was only 
the culmination of a long series of attempts to utilise in the most profitable 
way the natural resources ayailable. But even at this time progress was by 
the slow methods of “ trial and error”, and the knowledge of scientific laws was 


in an elementary stage throughout the period when the most striking industrial 
advances were being made. ; 


2. Tne East India Company, whose agents first set foot in India at a 
time when the earliest beginnings of the great industrial movement were 
-making their appearance in the west, was primarily a trading corporation, 
whose rile was to exchange as far as possible the manufactured goods of 
England for the products of India. Whether these products were raw or 
manufactured was not a matter of vital importance to the success of its 
trading operations, which was not seriously affected by the exclusion at one 
time of Indian silk and cotton goods, brought about by the jealousy of British 
manufacturers. Attempts were frequently made throughout the period of its 
domination, and even subsequently, to introduce into India various manufac- 
tures with State support and encouragement; but in the absence of scientific 
knowledge, such experts as were then available were unable successfully to . 
adapt the results of western experience to Indian conditions, and most of the 
enterprises ended in failure, perhaps the best-known instance being the iron 
works of southern India. .These failures strengthened the erroneous idea that 
tropical countries, with their naturally fertile lands and trying climate, were 
suited to the production of raw materials rather than to manufactures. The ” 
growing success of the textile industry did little at first to dispel this view, 
and, as the doctrine of laissez-faire established itself, gaye further force to the 
theory that Government was ill-qualified to further industrial development by 
direct action, and that all such matters should be left to private enterprise. The 
efforts of the State were concentrated on the improvement of communications 
and on facilitating the flow of trade, which continued, under the conditions 
above described, to consist mainly of exports of Indian raw material and 
imports of foreign manufactured products, But the feeling which gradually 
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arose among thoughtful men in India, that the existing conditions were unsatis- 
factory and were even inimical to national development, was well founded ; ~ 
and, accentuated by the growing pressure of foreign competition, and latterly by 
the stress of a terrible war, has culminated in a universal demand fora 
complete industrial system on western lines. 

A more detailed account, however, of the economic position is necessary 
for a clear understanding of the complex factors which must be taken into 
account before framing a remedial policy, 


8. The coming of the railway and the steamship, the opening of the Suez 
Canal, and the extension of peace and security by the growth of the British 
power have brought about very great changes. In earlier times every village 
not only grew most of its food, but either provided from its own resources or 
obtained from close at hand its few simple wants. Its cloth, and often the 
raw material for it, its sugar, its dyes, its oil for food or lighting, its household 
vessels, and agricultural implements, were manufactured or produced either 
by the cultivator himself, or by the village craftsmen, who were members of 
the village community and were remunerated by a share of its produce. 
Money for the payment of the Government dues and for the purchase of metals 
or of luxuries was found by the gale of surplus food-grains or of agricultural 
and forest products required by neighbouring villages. These exchanges were 
effected and financed by the country traders, who were found mostly at the 
large villages or small towns that formed the centres of a series of economic 
circles, the radius of each of which was measured by the distance to which the 
few local imports and exports could be profitably carried. 


The above is a fair description of the country as a whole; but there 
were not wanting other and larger centres of trade, situated on the few recog- 
nised routes of land transport, on navigable rivers, or on the sea-coast 
where a market existed for the articles to which their rarity or costliness lent 
sufficient value to offset the expense of carriage from a distance. These were 
few, for communications were difficult and insecure. Precious metals, artistic 
manufactures, and a few rare drugs and dyes. made up the bulk of this traffic, 
which was mainly directed to the ports from which trade with foreign 
countries was carried on, OF to military and administrative centres. The courts 
of Indian rulers had always attracted to themselves the surplus grain of the 
countryside to feed the armies, officers, and dependents of the Chief. These, and 
the traders and artifieers who supplied their needs, made up the population of 
an old Indian capital. From an industrial point of view, the most interesting 
section of this population was the class of artisans who were engaged in pro- 
ducing not only arms and leather accoutrements, but rich textile fabrics, carved 
stone, wood and ivory, wrought metal, jewellery, and other articles of luxury, 
often of exquisite workmanship and high artistic value. Even to-day, the 
famous centres for the production of Indian artwares are the old capital towns. 
The earnings and social position of such craftsmen were, in times gone by, out 
of all proportion to those of the less skilled workers in the villages or small 


towns, 


4, The ports were hardly less numerous, though far smaller than to-day; it 
will be clear from the account already given, that their trade was only in the 
rarer and more valuable articles and in commodities such as spices, of which 
Tniia possessed a complete or partial monopoly. — Tt was further restricted in 
the case of the western ports by the formidable barrier of the Ghats, with the 
vesult that all but the most portable and valuable exports were drawn from the 
comparatively small area between them and thesea, The foreign traders who 
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were settled at these ports, with a few agencies located along the various trade 
routes which supplied them, not only collected these articles, but took an 
increasing share in the finance and organisation of their production. 

We have now to see in what ways this state of affairs has been modified 
by outside influences. 


army i Effect of Exports. 


5. Turning in the first place to the rural areas, we find an increasing degree Economic 
of local specialisation in particular crops, especially in those grown for export, changes in rural 
Cotton is now no longer planted in small patches in almost every village where **” 
conditions are not absolutely prohibitive, but is concentrated in areas which are 
specially adapted to its yarious types. Thedry plains of central and western 
India are admirably suited to a short-stapled but prolific kind ; while the canal- ~ 
fed zones of the Punjab, the United Provinces, and Sind are producing an 
increasing quantity of longer-stapled types, which are also grown in the reten- 
tive soil and moister climate of Gujerat and in the well-irrigated areas in Madras, 
The peculiarly favourable climate of Bengal has tempted the ryots to extend 
their jute cultivation, often at the expense of their foodstuffs, while sugarcane 
is disappearing from tracts not specially suited for it. A visible sign of this 
movement may be seen in the abandoned stone cane mills lying near villages in 
the arid plains of Central India, which now prefer to keep their scanty stores of 
water for other crops and pay for their sugar by the sale of their cotton. The 
people have been led tomake this change by the cheap railway and steamer 
transport and by the construction of roads, which, while facilitating the intro- 
duction of foreign imports, also render available to the farmer in his distant 
and land-locked village a large share of the price offered by far-off nations 
for articles which once merely supplied the needs of Indian rural life. Markets ~ 
have sprung up on or near the railway, where the foreign exporters or the 
larger Indian collecting firms have their agencies ; and the ryot is now not far 
behindhand in‘his knowledge of the fluctuations in the world-prices of the 
principal crops which he grows. 

Improved means of communications have had another important effect in 
altering the nature of the famines to which so large a part of India is exposed, 
and in lessening their disastrous results. The development of irrigation and the 
improvement of agriculture enable the country in anormal year to grow a 
much larger quantity of foodstuffs than before, and it is now possible, | thanks 
to the railways, to divert supplies from the export trade to the famine-stricken 
tracts. Famine now connotes not so much a scarcity or entire absence of food, 
as high prices and a lack of employment in the affected areas, The terrible cala- 
mities which from time to time depopulated wide stretches of country need no 
longer be feared. The problem of relief has been scientifically studied, and a 
system worked out which can be put into operation assoon as the recognised 
signals of approaching distress are apparent. Failure of the rains must always 
- %ean privation and hardship, but no longer necessarily wholesale starvation 
and loss of life. 

It is clear that, if the basis of employment also be widened, crop failures 
will lose much of the severity of their effects, and the extension of industries, in 
as great a variety as circumstances will permit, will do more than anything to 
secure st economic stability of the labouring classes. 


6. The eapital in the hands of country traders has proved insufficient to Searcity of cari- 
finance the ordinary movements of the crops, and the seasonal calls for accom- pate agricul. 
modation from the main financial centres are constantly increasing. This lack as 
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of available capital is one cause of the high rates that the ryot has to pay for 
the ready money which he needs to buy seed and to meet the expenses of culti- 
vation. On the other band, money is largely invested in the purchase of landed 
property, the price of which has risen to very high figures in many parts of the 
country. Proprietors freely spend their savings from current income on the 
improvement of land in their own cultivation, but loans from private persons 
for this purpose are obtainable as a rule only on terms quite disproportionate 
to the value of the improvements. These are also almost invariably made 
on land in the investor’s own possession, not in that of his tenants. The 
magnificent irrigation systems of India, the drainage works of Bengal, and 
the relatively small amount that has been advanced by Government as 
improvement loans are almost the only instances where public funds have 
been definitely devoted to this end. The demand for capital for land 
improvement has hitherto perhaps been modest ; but the stimulus afforded by 
the various provincial Agricultural and Industrial Departments, especially in 
Madras, has led to the introduction on a small, but rapidly increasing, scale of 
modern appliances to replace labour, improve cultivation, or supply irrigation 
water. Towards the provision of working capital for cultivation, something 
has been done by the co-operative movement, initiated and fostered through- 
‘out by Government action, and far more may be hoped from it in the future. 
But the no less urgent necessity of relieving the ryot from the enormous load 
of debt, with which he has been burdened by the dearness of agricultural 
capital, the necessity of meeting periodic demands for rent, and his social habits, 
has hitherto been met only to a very small extent by co-operative organisation. 


7. It is impossible to pass from this brief sketch of the agricultural position 
without some allusion to the rise in the rate of wages and the growing scarcity 
of labour in most parts of the country. The rise in the cost of labour is 
due mainly to the increased demand, but in some places to the decline in the 


labouring population consequent on the ravages of plague during the past twenty 
years and on famine in the last decade of the nineteenth century, although 
we do not forget that the population as a whole increased by some twenty 
millions between 1901 and 1911. This period of distress was followed by a 
sequence of more favourable seasons combined with higher world-prices. This 
prosperity in its turn led to greater expenditure by Government, railway com- 
panies, and private enterprise, necessitating increased employment, Simul- 
taneously, the increase in world-prices, which became effective in India owing 
to the rapid extension of communications, brought the cultivator more money, 
and the consequent rise in the cost of living furnished an additional argument 
to the labourer in his claim for highér wages. This rise tells heavily on those 
sections of the population which are not benefited by the increased agricultural 
and industrial production, and has accentuated. the tendency of the village 
artisan to migrate to the towns, where better pay is obtainable, 


8. The export trade from country districts generally suffers from the 
existence of an undue number of middlemen, who intercept a large share of the 
profits, The reasons for this are various. In the first place, it must be remem- 
bered that a great number of Indian cultivators are indebted to a class of 
traders who not only lend money, but lend, purchase, and sell grain, and sell 
such articles as cloth, salt, and oil to small consumers. The position of a peasant 
farmer, with grain, seeds, or cotton to sell, and at the same time heavily indebted 
to his only possible yurchaser, effectually prevents him from obtainihg a fair 
market price for his crop. Even where the farmer is not burdened by debt, his 
business with the deaier is still very often on a per contra basis, his purchases 
and salés being alike reckoned in cash in the dealer’s books, at a rate which 
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is not always known to the customer at the time. The farmer, owing partly to 
poverty and partly fo the extreme subdivision of land, is very often a producer 
-on so small a scale that it is practically impossible for him to take his crop to 
the larger markets, where he can sell at current market rates to the agents of 
the bigger firms. This is especially the case in Bengal, Bihar and Orissa, and 
the United Proyinces. Here most of the articles of export are purchaser from 
loral dealers by the exporting agencies. The larger markets are usually fre- 
quented by an unnecessary number of brokers and touts; and there are almost 
always one or more intermediaries between the purchaser who moves the grain 
to the point of consumption or export, and the producer or other person who 

actually brings the crop into the market, The market rules and organisation do 
not usually provide means for preventing or punishing fraudulent trade methods ; 
while the multiplicity of the local weights and measures, and, in many cases, it 
must be added, the natural desire of the seller not to be the only person 
defranded, contribute still further to an undesirable state of affairs. Complaints 
are frequent, but all parties accept what appears to them the inevitable. But, 
where a better organisation has been established, the ryots thoroughly appreciate 
the benefit. A better market system, co-operative selling, and education are the 
most promising remedies. 


i | Effect of Imports. 


9. Such are some of the far-reaching effects on country life of the increased Influence of 
flow of exports from India. The greater number and variety of imports have mh he, 
s'so had their influence, though in a less marked degree. Vessels and imple- 
ments of iron, brass, and copper are now commonly used in the villages, and their 
price is within the reach of almost all classes. Petty articles of domestic use 
or personal ornament, such as scissors, mirrors, bangles, and the thousand and 
one cheap and glittering trifles with which the rural huckster decks his stall, 
have poured in from abroad. Drugs and patent medicines of all kinds. Indian 
and foreign, command a ready sale. Sewing machines are found nearly every- 
where, and bicycles are in ever-increasing demand. . 


The effect on small industries in India has been considerable, but has not 
always-been in the same direction. The import of brass sheets, for example, has 
reduced the demand for the services of the brass founder, but has greatly 
extended the business of the maker of brass hollow-ware. Cheaper iron 
obtainable in convenient sections has helped the cultivator to buy more and 
better carts, and has diminished the cost of many of his indigenous implements. 
‘The position of the village artisans is changing. The tendency is for them to 
lose their Status as village servants, paid by the dues of the village community, 
and to become more and more ordinary artisans, who compete freely among 
themselves for custom; in some cases, notably that of the village leather 
worker, they are disappearing under the competition of organised industries. , 
‘The influx of mill-made piece-goods, not only of foreign, but of Indian manu- 
facture, had before the war cheapened the price of cloth in comparison with 
other commodities and had enormously extended its use by the poorer classes, 
but had, at the same time, prejudicially affected the communities of weavers 
‘seattered over the country in the towns and larger villages. In India a far 
‘greater degree of resistance has been offered by the hand loom to the aggres- 
sions of the factory than in England. This is attributable to the great 
number of specialised types of cloth of which slow-moving Indian custom 
decrees the use ; to the fact that the demand for many of these is on so small 
a scale, while the types themselves are so, special, as to render it difficult for the 
power loom to produce them at a profit ; to the faithfulness of the weavers as 
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a caste of their hereditary trade, and their unwillingness, especially in the 
smaller towns, to take up factory work ; and to a less extent, to the money 


locked up; on a vicious system it is true, in the financing of the weaver by his. 
patron and incubus, the money-lending cloth merchant. 


10. The effect of the use of imported and factory-made articles on the 
standard of comfort of the rural population has been, however, generally small. 


affected * 
by imports. The poverty of the Indian peasant precludes most novel forms of expenditure, 


while lack of education and the prescriptions of custom make him slow to- 
accept any innovations in his food or clothing, or in the habits of his daily 
life. But the enormously extended use of cotton cloth, especially of the finer 
counts, of woollen clothing, the introduction of kerosene oil, matches, collapsible 
umbrellas, and of better and cheaper cutlery and soap, have added appreciably 
to the comfort of the people. 

The increase of exports and imports bas facilitated the provision of 
funds for communications. The existence of these communications has itself 
had an educative effect on the people, has gradually helped to render labour 
more fluid and incidentally more costly, and has added to the sense of political 
unity among the more educated classes. 

This rough sketch may serve to illustrate the effect of modern industrial 
and commercial development on the rural areas which furnish most of the raw 
material of Indian trade and industry and, so;far, almost all the markets for 
the latter; and we may now turn to a study of some of the principal centres. 
of industry where its progress is most readily discernible, 


CHAPTER II. 


SOME INDUSTRIAL CENTRES AND DISTRICTS. 


il. The great dissimilarities of soil and climate and the diverse causes Diversity of 
which have affected the development of the various parts of India are responsible aie ts = 
for wide and striking inequalities of economic conditions. The stony, arid ;, 
Deccan uplands, where the precarious rainfall will scarcely allow the thrifty 
Maratha farmer to hope for a good harvest even in one year out of two, afford 
a warked contrast to the rich alluvial plains of Bengal, a land that has 
little to fear from the seasons bat occasional floods. The canal zones of the 
Punjab, with their secure crops of wheat and oil seeds, are intermixed with the 
lesert plains of the dark, that yield hardly more than a scanty pasturage for 
camels or cattle. Only a very few miles away from large and prosperous ports 
or husy mining districts are wide stretches of jungle or sandy deserts, A mere 
general outline of the economic position in India would be of no value for the 
purposes of this report, while to delineate the whole picture in detail would he 
impracticable. The most convenient way of presenting the commercial and 
industrial conditions of the country, as a basis for our proposals, is by a 
description of selected areas or centres as specimens of economic dey elopment, 
in which the factors with which we have to deal appear in varying cireum- 
stances and degrees. Prominent among these are the great cities of Bombay 
and Calcutta; up-country manufacturing towns like Cawnpore; distributing 
markets like Delhi; the cotton and jute tracts, where machinery and markets 
haye been gradually called into existence to deal with important commercial 
crops; the railway workshops; and the coal and iron districts of Bengal and 
Bihar. These are alike characterised, ina greater or less degree, by the 
presence of large traders and leaders of organised industry, accustomed to buy 
and sell or to manufacture on a wholesale scale and in close touch with the 
conditions of world markets and world industries ; of aggregations of capital ; 
of groups of factories and bodies of semi-skilled or unskilled labourers, who have 
migrated thither, temporarily or permanently, from distant places, leaving the 
Tiomes and small farms which they often still possess to the care of their 
families or relatives; and of larger or smaller engineering works, which have 
‘sprung up to supply the needs of organised industries and require the services 
-of skilled mechanical engineers and artisans. 


12. A characteristic feature of organised industry and commerce in all the The large ageney 
chief Indian centres is the presence of the large agency firms, which, exeept in firms. 
the case of Bombay, are mainly European. In addition to participating in the 
export and import trade, they finance and manage industrial ventures all 
over the country and often have several branches in the large towns. The 

importance of these agency houses may be gauged from the fact that they 
control the majority of the cotton, Jute and other mills, as well as of the tea 
‘gardens and the coal mines. This system originated and has still continued 
owing to the ability of these houses tofurnish financial help to industries; it 
also: owes its existence to some extent to the difficulty, in the case of companies 
under European control, of finding among the relatively small class of leading 
‘men of business available in India directors, especially managing directors, ‘ 
who will remain in the country long enough to guarantes the continuous 
‘supervision requisite for the successful conduct of such businesses. An agency 
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firm as a rule comprises several partners, some of whom are taking their tur 
of duty in India, while the others-attend to the firm's affairs in London or 
elsewhere. There is no doubt but that the system is in many ways well adapted 

to present conditions in India, and has a fer greater list of successes to its 
credit than can be shown by ordinary company management under individual 

managing directors, We are much impressed by the strong evidence of the high 

financial prestige possessed by the better-class agency firms, and of the readiness: 
of the investing public to follow their lead, a position only reached, we 

recognise, by a policy, extending over many years, of efficient management, 

cautious finance and watchful attention to the interests of client enterprises. 

Nevertheless, they have not escaped criticism as being unduly conservative in 

their methods of business and as exhibiting undue reluctance to embark on 

new ventures. They have been charged with lack of enterprise and an unwil- 

lingness to follow up lines of development naturally proceeding from the 

expansion of operations in their own specialised industries. In other words, they 

have been inclined to develope commerce rather than industries, and have thus 

been at times less helpful than might have been the case, in clearing the way 

for continuous industrial progress. 


In recent years, however, a new spirit has arisen, eveked by the genius of 
a few men who have boldly faced the industrial needs of India and have not 
been deterred by the large scale on which it is necessary to start operations. 
They have instituted such thorough preliminary enquiries that they have been 
able to accept the conclusions reached with confidence and, when these were 
favourable, to act upon them. The success which they have achieved as a 
result of the scientific methods adopted has encouraged others to similar 
efforts, and these have been further stimulated by the war, which has clearly 
demonstrated the vital necessity for industrial development and has, tem- 


porarily atleast, lessened foreign competition. 


Calcutta. 


13, The large centres are not numerous, and are of such importance to the 
surroundipg districts and so decidedly differentiated from them as to warrant 
a more detdiled and individual description. 


Calcutta, in spite of the position and consequent expense of the port, 120 
miles from the open sea ahd on a dangerous river, has immense natural advan- 
tages in its situation on the estuary of the mighty river system which traverses 
the fertile and populous plains of Bengal, and in the fact that it is the 
undisputed centre of the great jute, tea and coal industries. 


14, Jute was. apparently first shipped from Bengal in 1795 by officers of 
the East India Company seeking an Indian substitute for hemp, but it was not 
until 40 years later that pure jute yarn was made and sold in Dundee. Subse-. 
quent exports of the raw material grew rapidly, especially during the Crimean 
and the American Civil wars, when supplies of Russian tlax and hemp and of 
American cotton respectively were cut off from the European markets, until 
in 1908-09 they totalled $93,955 tons; thereafter they have shown some. 
tendency to decrease, In Bengal the hand-loom industry assumed consi- 
derable proportions in the first half of the 19th century, and, as late as 1850, 
the value of the manufactures exported exceeded that of the raw jute; but it 
was not until 1855 that the first machine-spinning mill was erected at Rishra 
near Serampore, followed after four years by the first power-loom factory 
at Barnagore just outside Caleutta. In 1881, 5,000 power looms were at work 
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in Bengal; in 1591, 8,000; in 1901, 16,000; and in 1911, 33,000 in 59 mills, 
- while the latest figures available (1916-17) show 71 mills ranning with $9,404 
looms and employing 260,199 persons. ‘lhe paid-up capital of these concerns, 
including debentures but excluding reserves, amounts to 13} crores of rupees and 
2} million pounds sterling ; and the mills now manufacture over 1,000,000 tons 
of the raw material annually. Jute manufactures exported in 1913-14" reached 
a total value of 28} crores pf rupees for all India, while in the same year 
exports of raw and manufactured jute together were valued at 59 crores, or 
almost 25 per cent. of the total exports of Indian merchandise. Including 
India’s internal consumption of jute manufactures, the annual average value of 
the jute trade to Bengal has been computed at 60 crores of rupees, or 
£40,000,000 sterling at the pre-war rate of exchange. The association of the 
Caleutta jute industry with the east coast of Scotland has throughout remained 
intimate. The majority of the European staffs are of Dundee extraction, and 
most of the experts in the managing firms are Scottish. A few jute mills are 
driven by electric power generated from coal, and the plant is usually of an 
up-to-date type and maintained at a level of efficiency which is relatively high 
for India. The average jute mill is generally, it must be remembered, on a 
larger scale than the average cotton mill. 


15. The mills draw their labour mainly from Bihar and Orissa, the United Labour in the 
Provinces, the northern districts of Madras, and Bengal. The Bengali jg Jute mills. 
taking asmaller and smaller share in the openings for manual labour created 
by the mills. Some interesting proofs of this tendency are cited in a note 
placed before-us in Calcutta, from which we take the following particulars, In 
a Government report on labour in Bengal (1906), it is stated that 20 years 
earlier all the hands in jute mills were Bengalis, but that at the date of the 
report two-thirds of them were immigrants. At the present time about 90 per 
cent. of the labourisimported. A census wastakenin 1902 by the managing 
agents of four mills in Garulia, Bhadreswar and Titaghur. Another census 
was taken by the same managing agents in the same areas in 1916, the mills 
haying meantime increased to seven. The result showed 28 per cent. of 
Bengali workers in 1902, and 10 per cent. only in 1916. The shortage had 
been supplied from the Northern Circars. Tt is significant that there were 
350,000 more immigrants in 1911 thanin 1901 in Calentta, the 24-Parganas , 
Howrah and Hooghly. In the 24-Parganas in particular, the number of 
immigrants had increased by 176,000, or nearly 80 per cent. 

The mill workers are in almost all cases recruited by and employed under 
a class of men known as sardars, usually themselves of similar origin to the 
labour they supply. Some mill-owners complained to us of this system, which 
is an obstacle to progressive management, and does not conduce to industrial 
peace ; but they professed their inability to alter matters. The labourers live 
as a rule in what are known as dysfig, collections of huts in the neighbourhood 
of the mills, which are neither owned nor leased as a rule by the mill manage- 
ment, but are often the property of the sardars. This last is an eminently 
undesirable practice. In these dwatis the workers are poorly housed among 
surroundings usually insanitary aml unpleasant, though praiseworthy efforts 
to improve matters have been and are being made on an increasingly large 
scale by mill-owners, who have erected dwellings on or near the mill premises 
for a proportion of their labourers. The latter are ready enough to avail 
themselves of the accommodation provided. The position of mill labour in 
general and the housing question in particular, form the subject of Chapter 
by war conditions; ¢.g., exports and imports, and in some cases railway transport. 
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XVI. Specimen wages of jute-mill operatives in June 1918 are exhibited in 
the statement below. The figures are in rupees per mensem :— | 
Carders. Rovers. Spinners. Shifters. Winders. 
9 12 143 ie . 18 
Beamers. Weavers. Mistries. Coolies. 
27 50 13 
Wages are paid weekly, one week in arrears, 

Mill-owners complain of the unwillingness of their Jabourers to respond to the 
stimulus of higher wages; the latter do not as a rule increase their output 
when engaged on piece-work, but merely work fewer days in the week. The 
reasons for this were investigated in some detail by us. We have little doubt 
but that the long hours passed in the uncongenial, if not unhealthy, surround- 
ings of a factory, from which the labourer returns at night toa dirty, crowded 
and insanitary hovel, where his only relaxations are found in the liquor shop 
and the bazaar, are most unattractive to a man accustomed to rural life, and it 
is only the congestion existing in his native district and the desire to earn 
higher wages for a time, that lead him to submit to such conditions. The mill 
workers of Bombay and Calcutta donot for the most part remain permanently 
at the mills, but return after a longer or shorter period to their native villages, 
though they eventually drift back in many cases to themills. This practice 
affords a much needed change from the conditions under which the labour force 
lives and works, conditions which can never cteatea skilled and steady class of 
operatives, The labourers are, moreover, almost entirely uneducated ; the 
facilities for the education of their children in the villages from which they 
come are, it is believed, quite inadequate; whilst in the neighbourhood of the 
mills, for children who are taking their share in mill labour, they exist only in 
the few cases where they have been provided by enlightened - employers. 
More will be said in a later chapter regarding the problem of the education 
of juvenile factory workers; it is sufficient here to point out that, without 
education, a standard of comfort that will respond to the stimulus of decent 
housing and lead to a desire for increased earnings is not likely to be attained. 


‘Share taken by 16. It isa noteworthy fact that Bengali, or indeed Indian, capitalists have 

Yndiansin the taken yery little part, otherwise than as mere investors, in the starting, and 

jute industry. § ..4ne at all in the management of jute mills. The step from trading in and 

| financing cotton to its actual manufacture was readily taken, with the help of 

English textile experts, in Bombay, where the weaving of the local staple by 

hand was a prominent industry before the import of mill-made goods. 

Similarly in Bengal the weaving of jute fabrics was an important industry in 

the first half of the last century and, until very recently, the initial collection 

and finance of jute were mainly in Bengali hands ; but in Calcutta the Bengali 

| merchant, who had settled there to take his share in general trade, was 

: apparently unable to pass on from that stage to manufacture and, even in his 

commercial business up country, he is yielding ground to the more enter- 
prising Marwari trader from Rajputana. 


There is another reason which may perhaps have contributed to this failure 

on the part of the Bengali to take -advantage of his position. British capital 

and expert skill have been freely poureil into the Calcutta jute industry 

owing to the advantages of its location, while, foralmost 40 years past, the 

industry in the United Kingdom has stood still, in point at least of the 
quantity of jute consumed. 


17. The existence of jute mills, of tea and jute cultivation in Assam and 


‘Engineering 
firms and Bengal, of busy river traffic and a great port, and the neighbourhood, in more 
miscellaneous = pecent years, of coal mines, have led to the establishment of engineering firms, _ 
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some of considerable size, in or near Calcutta, the number of whichin 1915 was 
stated to be 27, with 12,000 employés. 

There are also in and round Calcutta various miscellaneous factories, the 
most important being the flour and paper mills, the labour supply of which 
is recruited and organised on the same basis as that ofthe jute mills. A 
noteworthy feature of Calcutta industrial life, which has become much more 
prominent in recent years, is the number of small organised industries recently 
taken up by Indians, such as tanning, pottery and pencil making ; also the 
many small power factories for oil milling and rice husking owned by them. 
The rapid increase in the number of these latter leads to the belief that they earn 
a profit, though the condition of their plant usually leayes a good deal to be 
desired in point of efficiency, 


18. The sea trade of Calcutta in normal times is carried by certain Sea-borne and 
regular lines, and by a number of tramp steamers and a few sailing ships. The inland trade. 
number of vessels entered and cleared from the port of Calcutta in the year 
1913-14 was 999, of 3,077,199 tons burden. The figures for imports and exports 
of private merchandise in the same year were (in thousands of rupees) :— 





Chief heads, Value. 
Cotton manufactures . : : ; 4 ; : 28,57,14 
Twistand yarn. a : ‘ ; . : 05,44 
a Metals and ores : . ; - , a . 9,66,17 
&, Sugar . : , ; q 4 ; 6,460,738 
= = Machinery and rill. worle : - : : ‘ : $,20,64 
Gis en A ees See aes OS Bovine 
Hardware. ; a - : ‘ " , 1,42,31 
Total under all head : ‘ ; ‘ : ‘ ; 74,49,52 
Chief heads. Value, 
Jute manufactures . ‘ d : : ; 28,20,24 
- dute,raw . : : ; . . . : F 25,03,44 
pence 6 eee Se Me ; -  10,55,75 
E&  Hidesand skins =. 0. 8,47,59 
Grain, pulse and flour. ‘ a - 6,85,60 
Seeds . ; : - ‘ “ : 3,09,07 
Total onder all heada : ‘ ‘ : , : ‘ 98,50,27 


A yast amount of traffic passes down the Hooghly by river steamer and 
country boat: the two principal river steamship companies own 204 steamers 
and 313 flats. The total merchandise thus brought into Caleutta in 1913-14 
was 1,126,000 tons, the leading lines of goods being raw jute 334,000 tons, 
gunnies 188,000 tons, and rice and paddy 198,000 tons. The Eastern Bengal 
and the Assam Bengal Railways share with the river craft the trade of the 
fertile and densely populated jute and rice districts of northern and eastern 
Bengal. The Bengal-Nagpur Railway traffic consists mostly of coal and 
of seeds and food-grains from Orissa and the Central Provinces. The East 
Indian Railway, which is the largest system of the three that terminate in 
Calcutta, imports food-grains and seeds from northern India and south Bihar, 
and handles the bulk of the coal traffic. The total volume of the rail-borne 
trade of Caleutta in 1918-14 reached 10,389,000 tons, of which imports amounted 
to 8,605,000 and exports to 1,784,000 tons. 


A large share of this trade is in the hands of a class of Indian, mainly 
Marwari, merchants, who as a rule have not hitherto directly handled oversea 
imports (except piece-goods, cheap iron and galvanised sheeting) or exports, 
but have carried on their trade in import and export goods through European 
houses. These latter export country produce and manufactures, the greater 
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proportion of which is, however, in the case of the largest firms, purchased by 
their own agents up country, and import piece-goods, metals, machinery, sugar, 
etc. The export trade here, asin other large Indian ports, is financed by the 
exchange banks, who purchase the bills which exporters draw on consigness or * 
their bankers or agents in other countries, and toa certain extent by large 
importers direct. = 


Bombay- 
19. The city of Bombay owes its origin to its geographical position and 


-eommmuniestions: to its magnificent harbour, which gradually became a collecting centre for other 





ports on the west coast and for the relativety small strip of land between the 
Ghats and the sea. Daring the closing years of the Maratha power, the 
contrast afforded by the peace and security of Bombay with the disturbed 
Deccan was responsible for a great addition to the wealth and population of the 
city. ‘The introduction of a more settled rule in the country above the Ghats 
was almost immediately followed by the making of a road over the Bhor Ghat 
to Poons. From that time progress in communications between Bombay and 
the country to the north and east has been continuows; and it is now connected 
with Gojerat and northern India by the Bombay, Baroda and Central India 
Railway, and with the Deccan, Central India, the Gangetic. plain, Calcutta and 
Madras by the Great Indian Peninsula Railway. Bombay thus receives a 
large quantity of country products of all kinds, of which by far the most 
important is cotton; it lacks the advantages which Cal atta possesses in its 
proximity to the coal fields and in the river system of Bengal, though its 
harbour opens directly on the sea and affords greater possibilities of improve- 
ment, of which full advantage is being taken. The traffic in and out of 
Bombay over the railways in 1913-14 was (in thousands of tons) :— 





Inward . ‘ ; 2 a : . 3,280 

Outward : ’ : 5 - : . 1,642 

Amongst the principal items were (in thousands of tons) :— 

Toxparts. Exporta. 

et - = _ EE 
Raw cotton. : , , §20 Cotton manufactures . ‘ . 98 
Oilseeds. : ‘ . 904 | Metalsand machinery - : . 229 
Wheat and flour . ; : . @24 Sugar . ‘ . * » ‘« 186 


2, "The principal industry of Bombay is the spinning and weaving of 
cotton, of which, however, it possesses by no means the monopoly which 
Calentta can claim in the case of jnte manufacture. An aceount of the origin 
of the Bombay cotton industry will be found in Chapter VII. In the year 
1916 there were 266 mills in India, containing 6,839,577 spindles and 110,268 
looms and employing an average number of 274,361 hands daily; of these 
Bombay itself possessed 86 mills, 2,984,575 spindles and 53,205. looms, and 
the persons employed numbered 118,308. Cotton spinning and weaving, 
though India’s share in the industry is mainly confined to the lower counts, 
require finer manipulation than the process of jute manufacture, and demand 
more skill on the part of the operatives. Though the first Indian cotton mill 
was opened in Caleutta and other attempts have been made since to establish 
a cotton industry there, these, with few exceptions, have been far from success- 
ful, Calcutta is no doubt less favourably situated in respect of the cotton tracts 
generally than Bombay, although much of the cotton consumed by the latter 
reaches it from places as distant as those from which Calcutta draws its 
supplies, while Bombay is at a disadvantage in respect of fuel, a deficiency 
now to some extent supplemented by water power. 
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21. The Bombay mill operative, whether owing to his training or not, is Labour in the 
more skilful and intelligent than the Bihari immigrant into Calcutta, though ton mills. 
probably no better educated, while he is more tolerant of uncomfortable 
surroundings than the Bengali labourers, who possess a relatively high degree 
of intelligence. The wages of mill labour are higher in Bombay then in 
Calcutta and have been raised appreciably since 1914. Sample rates, including 
a war bonus, for Bombay in the year 1918 were (in rupees and annas per 
mensem) :— 


Re. As 
Drawer (cardroom) ‘ F : : ‘ 233 #6 
Reeler 5 ‘ ; ‘ f : : ; 17 4 
Warper 40 8 ; 
Rover $e Je : . ; : . : 24 1 
Doffer (cardroom) ‘ ; ; ’ < : 12 10 
Weaver. : é ; : - ; . 46 15 


Although wages are higher in Bombay, local conditions, so far as they affect 
the housing of labour, are more difficult in the island of Bombay than round 
Calcutta. , The Calcutta mills are spread out over a long stretch of land on both 
banks of the river, and the labourers live, as we have seen, in dustis, or collec- 
tions of single-storeyed huts. Owing to the lack of space in Bombay, the mill 
hands live in chawls, buildings several storeys high divided into a number of 
single-room units, which are too often overcrowded. This congestion has 
intensified the effects of plague, an ever-recurring factor in the problem of the 
industrial labour supply. | 

The labourers consist mostly of Marathas from the Deccan and Konkan, 
a small section of Konkani Mahomedans_ and Julhais (the Mahomedan 
weaver caste), with a few men from<Central India. The first two classes are 

cultivators of holdings too small to afford them a subsistence, and 
heavily indebted to the village money-lender. ‘his habit of indebtedness 
‘adheres to them in Bombay, where they, in common with other mill hands, are 
usually deeply in the books of petty money-lenders. The few mill hands from 
Central India and the Julhais are far more careful with their money and work 
+harder. ‘The former indeed are rarely in debt and occasionally even lend to 
their weaker brethren. There is more specialisation in different departments of 
the mill by workers of particular castes or origin than in Calcutta. The mill 
hands are recruited by and employed through a class of men known as jobbers, 
and are paid monthly, one month in arrears. 


These remarks do not apply to the handling of goods for export and 
4mport, and-the work at the docks, which require labourers of a different type. 


22. Among the main industries of Bombay, other than the cotton mills, Other industries. 
are the engineering shops, which have sprung up here for the same reasons as 
at Calcutta, though they are less extensive and numerous. The more important 
concerns numbered 12 in the year 1915, the largest of which employed over 
800 hands. There were in addition two silk mills, four flour mills, anda 
-considerable group of tanneries producing half-tanned leather, with one large 
tannery and leather factory employing about 500 hands. 

The disadvantage under which Bombay for so long laboured, owing to its 
distance from the coal fields, has recently been largely reduced by the facilities 
which the proximity of the Western Ghats affords for the generation of hydro- 
-electric power. This has been utilised by the enterprise of a great Bombay 
firm, whose hydto-electric works at Lonavla produce 42,000 horse power : 
and deliver it at a charge of ‘5 annas per unit, where motors are supplied by 
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the mills, and *55 annas, where they are found by the hydro- electric com- 
pany. Other schemes on an even larger seale are under construction and in 
contemplation. 
Sea trade. 28. The sea trade of Bombay, in addition to ordinary country produce, 
: consists mainly of the export of raw cotton and of locally manufactured yarn 
and piece-goods, and the import of foreign piece-goods and yarn, sugar, metals, 
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machinery and miscellaneous articles, The figures of imports into and exports 
from Bombay by sea in 1913-14 under the leading heads for trade were as 
under (in thousands of rupees) :— 
. Chief heads. Value, 
Cotton manufactures . , : : ; é . ~16,51,50 
Cotton twist and yarn. ; ; ; : ; ; 1,49,53 
Silk manufactures and yarn - ; ‘ : : ; 226,05 
Wool manufactures and yarn . . : . i 1,62,59 
5 Maier cis ee oi ee eens 
& Machinery and mill work . -8,08,88 
— Hardware . : ; ; ; : : : 1,52,02 
Sugar . ; ; ‘ ; ‘ ° : ; 5,835,758 
Oils . : ; : ; - : : “ ; 1,34,55 
i. Woial underall heads. cts je) om as OES 
L 2 L. pn eee Eee 
Chief beads. Value. 
Cotton, raw . F - . : : : * , 20,7081 , 
Spi) Ramee Th 294, E Vae  Ee 12,54,98 
3, Cotton twist and yarn . A ‘ ‘ 9,21,00 
' & Cotton manufactures © "+ + 7 ett 1,17,90 
Metals and ores. : ; : ; : s , 1,10,21 
dotilasi all beadss ote Oey «| ROBE 
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The railway connection with the docks » was until recently very incon- 
yenient, necessitating a double handling of goods; and the transport of cotton 
by carts to the Cotton Green at Oolaba and back again to the mills or docks 
aidg to the cost and congests the streets. Matters will be much improved 
when the new scheme for direct connection between the railways and docks, 
involving the construction of extensive storage accommodation and the 
transfer of the Cotton Green to the neighbourhood of the docks, has been 
completed. — 

The principal shipping lines are much the same as those of Calcutta ; in 
addition, there are the pilgrim traffic to the Hedjaz and trade to the Persian 
Gulf, in which Indian firms share largely. The coasting trade with Karachi, 
Katliiawar, the Malabar coast and Goa is of ‘some importance. Indian-built 
sailing craft participate in this and also visit the Persian Gulf and the “coasts 
of Arabia and East Africa, In the year 1915-14 the number of ships entered 
and cleared from the port of Bombay was 1,636, with a tonnage of 3,897,111. 





Share taken by 24. The trade of Bombay is shared by Europeans, Parsees, Bhatias, 
| Indians in Khojas and Banias. It is financed by banking agencies similar to those in 
Bombay trade. (Gajoutta, branches of the same banks being, with few exceptions, found in 
both cities. The mills obtain a certain proportion of their finance in the form 
of deposits from the public. Bombay as financial centre has been and is still 
prone te speculation, and the moyements of the cotton market and of stocks and 
shares are always active and sometimes violent. There are, as in Calcutta, a 
number of firms and individuals doing exceedingly remunerative business as 
brokers in articles of merchandise, insurance, freight and exchange, as well as. 
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The most noteworthy difference between the two cities is the large share 
taken by Indian merchants in the trade and industry of Bombay, a subject 
which is treated in greater detail in Chapter VII. Indians predominate in the 
share market, as mill-owners, and as importers of and dealers in country 
produce and cotton brought into Bombay from the rest of India. The foreign 
export and import trade is, however, still mainly in European hands, though a 
| certain number of ships are owned by Indian firms, and Indians are also active 

in the freight market. The Indian element in banking is much stronger in 
Bombay than elsewhere; there are several banks with Indian directors; 
and they are also found on the Board of the Presidency Bank. 


- The Bengal Coal Field. 


_ 25. The coal fields of Bengal and Bihar include all the principal coal 
mines of India, the remainder being situated in Assam, the Central Provinces, 
the Hyderabad and Rewah States, the Punjab, Baluchistan and the State of 
Bikaner. The raisings in the Raniganj, Jharia and Giridih coal areas, which 
may conveniently be described as the Bengal coal field, were in the calendar 
year 1917, 16,563,990 tons, out of a total output for the whole of India of 
18,121,918 tons. The movements from the Bengal coal field were in 1914, 
when trade and industry were still flowing in their ordinary channels, to 
Calcutta 5,353,844 tons, to Bombay 535,806 tons, and to the United Provinces 
1,253,068 tons. The importance of this area to the industries of India is clear 
from the above figures. : 
The proportion of the total output of coal consumed by railways has 
remained almost unchanged for a number of years past and, since 1907, has not 
been higher than 33 or lower than 28 per cent. A more accurate census of coal 
consumption than in previous years was attempted in 1916. Though these 
figures were largely affected by the war, it is of interest to notice that 33°6 per 
cent. of the output was taken for railways, 16-7 for bunkers, 5-6 for jute and 
5°5 for cotton mills, 5-1 for iron and brass foundries and engineering work- 
shops, and 3°6 for inland steamers. Other heads are comparatively small, but 
no less than 12'6 per cent. was consumed at the collieries or wasted, and a 
similar quantity was taken up for use in small industries or for domestie 
consumption, almost entirely the former. 


The Bengal coal field in 1917 was worked by 153 joint-stock ecom- 
panies, of which the paid-up capitalisation in shares and debentures was Rs, 672 
lakhs, There were in addition many mines owned privately by — and 
individuals. 


26. Coal was first mined in Raniganj for other than local requirements Methods of 
in 1854 when the East Indian Railway entered the Bengal coal field. The working. 
industry is at the present time by no means entirely in the hands of Europeans, 
though they are responsible for the working of most of the largest and best 
developed mines. The majority of Indian enterprises consist of small pits or 
inclines; where they possess pumps or winding gear, these are usually worked 
by small engines with vertical boilers. Such concerns are readily closed 
down if prices fall too low, and are as readily started again when the 
market improves. The technical development, however, which has been 
attained by the better-class mines, is a striking feature of the Bengal coal field : 
and one of its main points of interest to students of the organised industries of 
India. A number of mines are now electrically operated, and two groups at least 
are provided with central electric generating stations, while considerable further 
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developments in this direction are contemplated. Sandpacking to prevent 
subsidence is now practised in some collieries. Mechanical screening is largely 
in use; serial ropeways are working in several places ; and the difficulties 
caused by the locking up of coal under the numerous railway sidings that 
traverse the various fields will, it is hoped, be solved satisfactorily before long. 
Coke is produced in all parts of the area, especially the so-called soft coke, 
about 500,000 tons of which are made per annum, as a rule by the smaller 
proprietors, by burning low-grade coal in heaps in the open air. Coke is also 
largely made by the wasteful process of burning in open-top rectangular kilns. 
Vhe first by-product coke ovens were started at Giridih. There are now several 
other such installations on the field, producing coal tar and sulphate of 
ammonia, the latter with the help of imported sulphur. There are in addition 
~ a quantity of non- -product, patent ovens. It may be noted in passing that a 
coke, which will readily ignite and can be used in the Indian domestic 
is urgently needed, and might, if a suitable cheap type of fireplace 
be also introduced, lead to a sensible decrease in the amount of cattle dung used 
as fuel, at any rate in the districts surrounding the coal fields, 


- The coal royalty owners are the local zemindars who under the Permanent 
| Settlement are the owners of mineral rights. They are at presenta class of 
mere rent chargers who take little interest in the working of their property, 
although great waste occurs, especially in the mines managed by the smaller 
interests. 

The so-called first-class coal of the Bengal field rarely contains less than 
° about 12 per cent. of ash, but it generally forms a strong coke suitable for blast 
furnace work, and any serious development of the metallurgical industries in this 
ion will probably result, and that before long, in a relatively heavy attack 
on the visible resources. The question of encouraging and even compelling 
economy in mining and coking will soon be forced on the attention of the 

authorities. . 
97, The labour on the mines is partly drawn from neighbouring villages, 
y from the more distant areas of Chota Nagpur. ‘The average daily number 
of labourers employed in the Bengal coal field in 1916 was 135,093 ; the average 
daily wage per head was 7°6-annas; and the annual raisings per head of labour 
employed below ground were 169°4 tons,* The supply of labour is at present 
insufficient and intermittent ; and is liable to be seriously affected by a good 
harvest or by an outbreak of epidemic disease, to some forms of which the coal 
_ fields have in the past been liable. Only a small proportion of the workers 
: except in the case of one or two old-established concerns, reside permanently 
i at the mines. The rest are usually small cultivators or agricultural labourers, 
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: who return to their villages for the cultivation and harvesting of their crops. 
| But a new generation of workers is growing up, which can be induced to 
settle down as resident labour near the mines, especially if suitable accommoda- 
tion be provided. Though constant efforts are being made to arrive at the ideal 
sworkman’s dwelling, finality is far from having been reached, and changes of 
type are still frequent. The worker himself undoubtedly prefers separate huts, 
if possible with a small plot of garden ground. The objection to this is, of 
course, the expense involved, and the only atea in which we saw separate huts 
provided on 4 large scale for organised labour was the Mysore gold field. 


ste pagel Toon 7 98, The Bengal Iron and Steel Company at Kulti and the Tata Iron and 


and Steel Steel Company at Sakchi are most important industrial enterprises in close 
Com pany. connection with the Bengal coal field. 
i. — ae 
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The works of the Bengal Iron and Steel Company, unlike the Tata 
Company's works, have grown up gradually. They were originally started in 
1875, but had a somewhat chequered history, and did not come into the hands 
of the present Company till about 1889. The poor quality of iron ore 
previously used was largely responsible for the failure of the Company to make 
steel at a profit in 1905 and onwards, but the managing agents, after nearly 20 
years’ unremitting labour, have now put the eoncern on a paying basis, 
a result to which the discovery of a body of better-grade ore greatly 
contributed. 


The works haye been extended and remodelled. They contain four blast 
furnaces, each with a possible output of 80 tons of pig a day. About half 
the coke required is made by the Company and the balance ‘is purchased 
locally. 


The steam is generated in boilers fired by the waste gases from the furnaces. 
The ontput of pig iron, under normal conditions, is about 10,000 tons a month. 
Since November 1917, one furnace has been turning out from 1,200 to 1,500 
tons a month of ferro-manganese, which is exported to Europe and America for 
war purposes. The works contain a large foundry making. pipes up to 12 
inches in diameter, bends, columns, fencing sockets, pot sleepers and chairs, and 
are capable of producing castings up to 20 tons in weight. The Company 
employs about 10,000 men. 


29. The Tata Tron and Steel Company was formed in 1907 and commenced The Tata Iron 
active operations abont five years later, It owns iron mines at Gurumasini and 8nd Steel 
elsewhere in India; limestone quarries at Panposh in the Gangpur State and ~-™™""™" 
at Khansbahal ; magnesite deposits in the Mysore State; and nite large coal 
mines, four of which are located on the Jharia field and are now producing 
55,000 tonsa month. The smelting plant consists of two large blast furnaces 
making approximately 350 tons of iron per day each, and three more furnaces 
are in process of construction, Coke is at presuntsupplied to these furnaces by 
_ 180 non-recovery Coppee coke ovens, with a capacity of 7} tons each. The new 
plant under construction consists of 200 13-ton by-product recovery ovens, and 
a benzol recovery plant for the coke oven gases. The steel-making plant 
consists of four basic open-hearth furnaces of 50 tons capacity, two furnaces 
of 75 tons capacity and a seventh furnace in process of construction, while 
further extensions are now under way’ consisting of two 25-ton Bessemer con- 
verters, three electric furnaces, two 200-ton tilting furnaces and a mixer of 
1,300 tons capacity to receive the molten metal from the blast furnaces, 


The present steel capacity is nearly 17,000 tons per month. The rolling mills 
produce about 120,000 tons of rails and smaller sections yearly. The Goyern- 
ment of India agreed, before the works were started, to take 20,000 tons of 
steel rails a year for ten years from the Company, provided they could be pro- 
duced of suitable quality and at a suitable price ; but, on account of the heavy 
demands in the eastern theatres of war, much larger quantities haye been taken. 
The Company is now preparing to build a 96-inch plate mill. Arrangements 
for further extensions have also been made witha view to producing sheet steel 
plates and strips for the manufacture of tubes, The total developments now 

‘under contemplation will inyolye an expenditure of no less than 12} crores of 
rupees, 


About 18,000 men are now employed by the Company and 10,000 men by 
contractors engaged in extensions, ‘The mines and quarries give employment to 
approximately 15,000 more. A town of 50,000 inhabitants has sprung up at 
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Sakchi, the population of which, it is expected, will be over 100,000 by the time 
the extensions are completed. Suitable residences for all classes of employés 
have been erected, including cooly lines for about 1,000 of the lowest-paid 
workmen, Two institutes, a primary school, an elementary technical school 
and a large hospital have also been provided by the Company, and a school 
for girls is now under consideration. 


30, In addition to the above, engineering works which cater for the public 
or for groups of mines are springing up, like those at Kumardhubi near 
Barakar, where also fire-bricks, silica and magnesite bricks are now being 
manufactured for the iron and steel furnaces. Another important industry in 
this district is the large pottery ‘at Raniganj, where pipes, fire-bricks, ete., as 
well as certain kinds of pottery are produced. 


The Deccan Cotton Tract. 


81. The three most important crops requiring industrial treatment before 
transport, are cotton, jute and tea, 


There are several parts of India where cotton is grown on a considerable 
scale, but the largest continuous area is that covering the northern Decean, 
Berar, and the western districts of the Central Provinces and of Central India, 
where there are between six and seven million acres under cotton, nearly 700 
gins and presses, and 35 spinning and weaving mills. The bulk of this cotton 
is exported to Bombay and Ahmedabad! When the railway began to serve 
these districts, at a time coinciding roughly with the cotton boom caused by 
the American War, most of the pioneer firms were European. Comparatively 
few, however, of the gins and presses are now in European hands, most of. those 
so owned being the property of certain large export firms. The rest belong to 
Indian firms dealing in cotton, with their headquarters in Bombay or Ahmed- 
abad, or to Marwari and other Indian traders carrying on business locally ; 
ouly asmall part of the capital has been found, and an eyen smaller share in 
the management has been taken by local capitalists or business men. The 
labour in these gins and presses is seasonal and unskilled ; but the demand for it 
has appreciably raised the price of other local labour, and the need for field hands 
in the cotton-picking season tends to maintain it at a high level. Fitters and 
engineers are fairly numerous ; tle former have usually been trained in railway 
workshops or mills, and are, here as elsewhere, ready to seek their living in any 
part of India, wherever may be their original home; the latter are either passed 
pupils of technical institutions, such as the Victoria Jubilee Technical Institute, 
Bombay, or have learned their work in local concerns. Mills are not numer- 
ous; they are owned in some cases by local, in others by Bombay capitalists, 
and are operated by more or less permanently resident labour. The crop is 
financed partly by branches of banks with their headquarters in Bombay, 
especially the Presidency Bank, and partly by Indian financiers and dealers 

ewho belong mostly to Bombay or other parts of India. The inhabitants of 


these districts generally show a higher degree of enterprise than the people of 
the adjoining non-cotton areas to the east. 


The above description will also apply fairly well to the cotton areas of the 
United Provinces, Gujerat, the Punjab and Madras ; except that in Madras the 
gins and presses are to a somewhat larger extent in the hands of European firms, 
and in.all these cases, except that of Gujerat, the arrangements for marketing 
and financing are less highly organised, 


*. 
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The Jute Districts. 

$2. The area under jute was 2,729,700* acres in 1917. The quantity 
produced was 8,839,900" bales of 400 lbs. each. The centres where the large * 
buying agencies and the machinery for preparing the jute for export arc 
situated are less numerous than in the ease of the cotton tracts. Much jute 
is despatched to Calcutta unbaled, comparatively little diminution of weight | 
being caused by the necessary cleaning and baling processes, while cotton is — 
usually reduced about two-thirds in weight by the removal of the seed. ' 
The middleman is far more prominent here than in the cotton trade, owing 
to the smaller size of the individual holdings and to the necessity for sorting, 
bulking and grading the insignificant parcels of jute brought in piecemeal by 
the growers, before sufficient quantities can be collected to attract the larger 
buyers. The fact that much of the transport is by water also has some effect on 
the nature of the trade. ‘The main buyers up country and in Calcutta are the 
employés of European dealers or manufacturers, or of rich Marwaris. The 
market in Calcutta, both for local consumption and for export, is nearly, if-not 
quite, as active and speculative as the cotton market in Bombay. The 
cultivation of jute has brought a large amount of wealth into the eastern 
districts of Bengal; the local population is intelligent and unusually well 
educated for India. It is strongly averse, however, from tndertaking manual 
labour for hire, and the crop is, as we laye seen in the case of the Calcutta 
mills, handled by an increasingly large proportion of immigrant labourers 
from Bihar and the eastern districts of the United Provinces. These earn the 
highest wages paid for unskilled labour in any part of rural India except 
the Punjab, rates of Re. 1 and even more per diem being common in the busy 
season, The mechanical operations for the preparation of the crop are far less 
extensive and elaborate than in the case of cotton; artisans, engineers and 
labour of the factory type are, therefore, much less in evidence. 


The Tea Districts of North-East India. 


33. The position in the tea districts of Assam and northern Bengal is very Growth of the tea 
different. The area covered by the crop is comparatively small, and it is grown industry, 
in otherwise undeveloped tracts; and though it is relatively valuable in 
proportion to its bulk and to the acreage on which it is grown, its economic 
and agricultural importance is less than is the case with jute or cotton. 
It is generally accepted that the tea plant is indigenous in Assam, where it is 
known to have existed in a wild state long before its cultiyation and manu- 
facture were seriously attempted. The first steps in this direction, indeed, were 
taken not for the exploitation of the Indian plant, but, witli a view to ex- 
periment with seed from China in different districts in India. And although 
at an tarly stage attention was prominently attracted to the existence of the 
plant in Upper Assam, for a number of years China seed was brought over ~ 
regularly and its cultivation was—unfortunately as experience proved—en- 
couraged in preference to that of the Assam plant. The tirst sample of Assam- 
made tea was sent to England in 1838, but it was some years before tea culture 
in India became a commercial success. At the outset the investigation had 
been undertaken by Government, who may in fact be said to have pioneered 
the industry, but once it was proved that Indian tea could be put on the market 
to compete with the China product, the real beginnings of the Indian tea 
industry were established, This may be dated from 1852, and by 1868 the 
total quantity exported amounted to eight million pounds; after that time 
progress was rapid. Within recent years more scientific methods of cultivation 


* Final focceast for Bengal (including Cooch-Hihar), Bihar and Ories, and Arsam, R 
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Labour on the 
tea gardens. 
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have largely inereased the average production per acre; for example, during 
the quinquennium 1885-1889, the average production per acre of the 310,595 
acres under tea in all India was 291 Ibs., while in 1916, the average produc- 
tion of the 650,823 acres under tea had increased to 566 lbs, Of the total 
production, north-east India, including parts of Assam and Bengal, is respon- 
sible for 90 per cent. and south India for 8 per cent. The total exports by 
sea in 1915-16 amounted to 388,470,262 lbs.; the corresponding figures for 
1916-17 showed adecrease, but this was due to freight difficulties, a large 
quantity remaining for shipment at the close of the year; the value of 
exports in 1915-16 was £13,320,715. The industry gives permanent employ- 
ment to more than 630,000 persons, while there-are also in all the tea districts 
considerable numbers of people who do part-time work on the gardens. 


Most of the more important gardens in north-east India are managed ani 
financed by Caleutta agency firms, but recent years have seen an increase in 
the number of smal! Indian planters and companies. Every garden of any 
importance has its own factory where tea is prepared for the market, as it is 
essential that the various processes should be earried through immediately after 
the leaf has been plucked. The better organised factories are elaborately 
equipped with highly specialised plant and are under the supervision of expert 
tea makers. : 


34. The question of labour is one of much difficulty. Speaking generally, 
all the important districts have to obtain their labour from considerable 
distances, and this involves a heavy outlay and an elaborate machinery to 
control recruitment. Assam has always -had to contend with special difficulties 
in view of its remoteness from the recruiting districts in the United Provinces, 
the Central Provinces, Bihar and Orissa and on the east coast ; its importation 
of labour is regulated by the Assam Labour and Emigration Act, 1901 (VI of 
1901), and, until recently, labourers were usually imported under a contract 
binding them for a period to their employers, to the breach of which penal 


_ conditions attached. Act XIII of 1859 is, however, in force in Assam; under 


this Act penalties can be inflicted for breach of contract on labourers who 
haye received advances and wilfully refuse to carry out a contract to work. 
Indigo in Bihar. 

35. A word may perhaps be said in passing on the indigo industry of | 
Bihar. ‘Though the indigo area of Madras is far greater in extent, the pro- 
duction of its crop is but little organised, The Bihar crop, on the other hand, 
is mostly grown by or for European planters, who in some cases finance 
themselves, in others depend on the help of banks or agency firms. The 
Jabour employed is all local andof a rural type, and the manufacturing 
processes do not inyolye the use of much machinery. The educative and 
economic effect of the industry is therefore small. The interest of the subject, 
however, lies firstly in the planting system, and in the relations between the 
planter, as the owner or lessee of land and landed rights, and the ryots who hold 
under him; these have recently been the subject of special legislation, and it is 
therefore beyond our province to discuss them ; secondly, in the struggle between 
the natural and synthetic products, in which the former had been, until the 
vutbreak of the war, steadily losing ground. More systematic efforts, however, 


are now being made to enlist the resources of modern science on the planter’s 


side- 
Evidence put before us in Bihar left the impression that natural indigo, 
if cultivated and manufactured on scientific lines, offers prospects of great 
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improvement, probally sufficient to enable it to hold its own in competition 
with synthetic indigo. In the following ways opportunities have been neg- 
lected in the past, and their recognition thus offers prospects of success, if 
followed up in the future :—(1) The application of scientific agriculture, (a) 
in the adoption of phosphatic fertilisers and other improved methods of soil 
treatment, (8) in the breeding of plant varieties able to withstand the wilt 
disease, (c) in the organisation of seed farms under suitable climatic vonditions 
outside the indigo-growing district, and (d) in the rotation of indigo with other 
crops of marketable value ; (2) The processes of manufacture, (a) in the recent 
recognition of the fact that the precipitation of indigo is essentially due toa 
ferment, the cultivation of which under suitable conditions may permit of a 
great increase in the yield, and (8) in the preparation of a standardised product 
for the market ; (3) The provision of improved financial facilities. 

by careful management under favourable financial conditions several 
planters haye prospered, in spite of the absence hitherto of the advantages 
which the application of scientific agriculture might bring them, and, although 
it is impossible to estimate the prices at which synthetic indigo will be placed 
with profit in future markets, there is no doubt that the prospects before the 
natural product are sufficient to justify experimental work and enterprise in 
organisation along the lines indicated above. 


The Railway and Government Workshops. 


36. Mention has already been made of the private engineering workshops The railway 
established to meet the rapid expansion of modern industrial needs, but by far workshops, 
the most important development of mechanical’engincering in India is re- 
presented by the numerous locomotive and carriage-building shops which are 
an essential adjunct to the railway system. There are over 70 such shops 
and they are to be found in almost every part of India, The largest are the 
Fast Indian Railway locomotive shops at Jamalpur with 11,000 hands, the two 
Great Indian Peninsula shops in Bombay employing nearly 10,000 hands, 
and the North-Western shops at Lahoro with almost a similar total, while 
the central workshops of the other more important railway systems also employ 
several thousand men each. _ It is the business of this army to keep in running 
order the rolling stock and equipment of the Indian railway lines. 


37. These workshops date back to the time when the railways, to which Labour in the 
they belong, were first started, and during recent years, in the ease of many of tailway 
the larger lines, they have beer practically rebuilt, so that they now represent ¥'*ShoP® 
all but the very latest developments of modern mechanical engineering as 
applied to locomotive and carriage building. The labour employed is either 
Indian or Anglo-Indian, supervised and controlled by men brought out from 
England. Very few Indians have risen to the rank of foreman, and still fewer 
have been appointed to the superior establishment. With the dearth of Indian 
mechanical engineers we deal elsewhere ; but here it may be remarked that the 
failure of the railway workshops to turn out such men must be attributed to 
the lack of provision for training them, and we must add that this deficiency 
has hitherto been due to the lack of demand for such trainmg owing to the 
absence of visible prospects for its recipients. 

On the other hand, these railway workshops have been the main training 
ground fur engineering artisans of every class, and, owing to the number of 
skilled foremen and chargemen, they have been most successful in this diree- 
tion, In most of these workshops some form of apprenticeship exists, and the 
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sons of workmen already employed are encouraged to follow in their fathers’ 
footsteps. Very little has so far been done to provide any form of elementary 
technical training ; but in recent years, the administrations of some of the rail- 
ways have started classes, with a view of affording instruction to such of their 
younger workmen as were sufficiently well educated to avail themselves of it. 
From the railway shops, the artisans often drift into private employment. 
They also shift very freely from one railway to another, as the conditions of 
life round each workshop are yery similar. The extent to which the country 
deponds upon railway workshops for its supply of trained engineering artisans, 
however creditable to them, is ay unsatisfactory feature of the situation ; for, 
though the work is of a high type, it covers only a somewhat limited range of 
engineering practice. = 

38. Although comparatively few in number, the Government ordnance 
fuctories, by reason of the high standard of work turned out in them, are 
also important centres for the training of certain classes of engineering artisans. 
These factories are situated at Cossipore, Ishapur, Dum-Dum, Kirkee and 
Jubbulpore, and each gives employment to several thousand men. Passing 
mention may also be made of the Marine Dockyards in Bombay and Caleutta 
and of the workshops maintained ona smaller scale by the Public Works 
Department to meet its own local needs, 


Mofussil Distributing Centres. 


39. The main distributing centres of India coincide as a rule with the 
more important railway junctions and are more typical of the comparatively 
land-locked tracts than of peninsular India. A description of Delhi will serve 
asa specimen, but it must be remembered that these centres differ only in 
size and in the extent of their trade and financial organisation from other 
distributing centres which are found on a greater or lesser scale all over the 
country, the smaller ones closely approximating to the market towns in rural 
areas which we have already described. 


The population of Delhi consisted in 1911 of 252,837 persons who, apart 
from a few old families, relics of the Mahomedan imperial court, and the 
dealers in and makers of artistic wares, mostly earned their livelihood by the 
collection, preparation and distribution of manufactured articles and country 
produce, As in other places, facilities for finance and transport have led to 
the construction of a few spinning and weaving mills, and others for the 
manufacture of flour and biscuits and the extraction of oil. The trading com- 
munity consists of a few Europeans, mostly representatives of large export and 
import firms with their headquarters at Bombay or. Calcutta, managers and 
employés of local or branch banks and of one or two mills, and a number of 
Marwari dealers and financiers, There are also some representatives of Indian 
firms and of Bombay and Calcutta shops. Goods are received on indent or 
order from Europe or the Indian manufacturing centres of Bombay, Calcutta, 
Ahmedabad, and Nagpur. They consist mainly of piece-goods, yarn, kerosene 
oil, manufactured or partially manufactured articles of metal (among which 
sheet and bar iron, brass hellow-ware and sheets, and cutlery predominate), 
cheap ornaments and trinkets, umbrellas, and so forth. This trade is 
financed by the nine local branches of the large banks and by the Indian 
bankers of the city. The imports by rail into Delhi in the year 1916-17 
amounted to about 431,000 tons, and the exports to about 168,000 tons; 
among the former, coal and coke; piece-goods, grain and pulse, metals and 
sugar were the most important, and of the latter, piece-goods, flour, hides and 
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skins and sugar. Small traders in neighbouring towns purchase their supplies 
from the Delhi dealers, though this practice is being gradually supplanted by 
the opportunities of direct purchase from Bombay and Calcutta, which better 
trade information and closer financial relations between different parts of the 
country combine to offer. 

Delhi takes a smaller relative share in handling country crops for export 
than in the distribution of imports. The buying agencies or sub-agencies of the 
larger firms, which rail produce direct to Karachi or Bombay are found in all 
the principal grain markets; and, in respect of the grain and seed crops raised 
in the vicinity, it is mainly as a market for local export or consumption that 
Delhi continues to hold its own. 


40. The mills employ the local labour, which is even less specialised and Labour in the 
skilful than that of Bombay or Calcutta, and the cotton mills spin only the Delhi mills. 
comparatively low counts for which the cotton of the district is suited. 

Engineers and fitters find their way here from larger manufacturing centres, 


Mofussil Manufacturing Centres. 


41, Cawnpore isa town on the Ganges with a population of nearly 200,000 Cawnpore. 
persons. It is served by the main line of the East Indian Railway and 
branches of the Great Indian Peninsula and the Oudh and Rohilkhand Rail- 
ways. It owes its origin entirely to European enterprise, having been sclected ° 
as the site for a factory of the Fast India Company in the eighteenth century. 
The situation of the town on the Ganges, just beyond the limits of the kingdom 
of Ondh, in the centre of a fertile district and on the edge of the main cotton- 
erowing tract of the United Provinces, soon made it an emporium of trade and 
necessitated military protection, while the subsequent advent of the East Indian 
Railway did much to develope its growing importance. A large arsenal was 
established here after the Mutiny, to supply the army with boots and_leather 
goods which were manufactured by Indian contractors, In order to improve 
: the quality of the locally made leather and to avoid the great expense of 

importation from England, the Government Harness and Saddlery Factory was 
started here in 1860 on an experimental scale ; it proved a success and was 
put on a permanent basis in 1867. It was no doubt largely owing to the 
existence of these works that the Government Boot and Army Equipment 
Factory was started by private enterprise in 1850; it received a considerable 
measure of Government financial aid at the outset. But the first organised 
private industry started in Cawnpore was the Elgin Cotton Spinning and 
Weaving Company, which was founded in 1862. The large quantity of cotton 
passing through Cawnpore, the financial facilities afforded by an important 
trading centre, and the cheap labour of the thickly populated areas 
round, were the chief inducements to its promoters. One factory has followed 
another, and in: 1915 the city contained fiyo large leather factories and a 
number of small works and tanneries, employing over 6,000 hands in all, six 
_ cotton mills with 4,647 looms and 340,000 spindles, employing over 11,000 
hands, four tent factories, a very large woollen mill, three sugar factories, an 
engineering works, a chemical works, two large flour mills, a brush factory, 
three oil mills, and a number of cotton gins and presses. There is also a 
central electric generating station supplying both light and power, including 
that required for working the tramway system. 
Cawnpore is also an important collecting and distributing centre. Imports 
amounted in 1916-17 to 599,000 tons, consisting chiefly of coal and coke, 
cotton, piece-goods, hides and tanning materials, raw and refined sugar, sali, 
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Cawnpore, 


99 


food-grains, oil seeds and metals ; exports were 319,000 tons, mostly of raw 
cotton, piece-goods and yarn, hides, leather, refined sugar, salt, and oil seeds, 
Its trade, both export and import, is in the hands of several large European 
branch firms and of a number of Indian morchants.and bankers, but the most 
important industrial undertakings are still controlled by the local European 
firms, who founded them in the first instance, or took them over at a compara- 
tively early date in their history. One well-known local industrial firm with 
previously existing large interests in Calcutta subsequently started a branch in 
Cawnpore to handle the trade in indigo seed, which was and still is largely 
grown in the tract between the Ganges and the Jumna, 


42. The operatives in the factories, especially in the tanneries and leather 
works, are mainly chamars, who were originally village labourers and tanners. 
Labour is comparatively plentiful and moves into Cawnpore freely from the 
densely populated rural districts which surround it. Sample wages in 1915 
were as under (in rupees and annas per mensem). 


Cotlon— 
Re. As 
Grinders and strippers. . ; . . ‘ ; 9 § 
Sizers > . * * * * * > * * ] 5 “0 
Warpers e * .* . e . = . 2) 0 
Drawers , “ P ; ; : : . - 200 Oo 
Weavers ‘ ; - / : : ‘ 15t30 60 
Fool— 
Unskilled labour. ; . : . ; : * 8 10 
Male minder - 4 ; A » ‘ 7. 
Piecer é si : oe ie - ‘ . . Sa 
Leather (Army Boot Factory) — 
Un-bairers and fleshers “ . . . ‘ 7 . 18 0 
Scourers and setters : " é - - s 12 O 
Slicker whiteners . > Ye ; ; - 4 : 1 «0 
Machine operators . . : - . ° 21. § 


More has been done in Cawnpore for the housing of labour by the large 
industrial concerns in proportion to the numbers employed, than in almost any 
other city in India. Settlements have been established by two companies, 
providing accommodation of a superior kind for about 4,000 people in cach 
case, at a convenient distance from their factories. 


Other Industrial Centres. 


43, This account may, we trust, be thought sufficient for our purposes as 
a sketch of the general industrial position in India. But we are deeply 
conscious of its incompleteness and, had space permitted, should have pre- 
ferred to present it in much greater detail. Assam possesses extensive forests 
and large areas of culturable waste land, and presents important future 
industrial possibilities to which we have not been able to do sufficient justice. 
The Madras Presidency, with its varied physical features and wider range of 
climates than any other province of India, grows a large variety of crops of 
high economic importance. Although its coast line is of great length with 
numerous little ports, these are mere open roadsteads, but at the Presidency 
town the difficulties and dangers of a surf-bound coast have been successfully 
surmounted. Certain deficiencies in its natural resources have hitherto 
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hindered industrial development, and modern manufactures have grown only 
to a limited extent. On the other hand, there are numerous towns in which 
indigenous industries still flourish, and the craftsmen exhibit a high degree of 
skill and have accepted modern methods in many cases. Madura is a centre of 
extensive weaving and dyeing industries, and Kumbakonam of weaving and 
of metal work in copper, tin and brass. The tanning industry flourishes in 
many towns and has given rise to a large export trade. The possibilities of the 
_ Punjab are, it is true, mainly agricultural, but its industries are growing and 
are spread over many districts. This province possesses special advantages in 
- respect of water power, which are bound to tell in the future, and its people 
exhibit a natural aptitude for engineering. Turning to the Central Provinces, 
the city of Nagpur contains a thoroughly up-to-date cotton mill and a large 
colony of hand-loom weavers, and the manganese field in its neighbourhood has 
heen the principal Indian source of this mineral. In Sind there is the 
prosperous and growing port of Karachi, which is the chief outlet for the grain 
exports of northern India. Ahmedabad is an important up-country city which 
ranks second only to Bombay as a cotton-manufacturing centre. It contains 
a population of well over 200,000 and no less than 60 cotton mills, which 
produce nearly one-fourth of the cotton goods made in India; and its oil-press- 
ing industry has made yery marked progress in recent years. The mere 
mention of such important areas and towns is all that we can attempt ; but as 
the main questions dealt with in our report, such as the finance of urban 
and rural industries, the interdependence of agriculture and industries, the 
relative efficiency of labour and the conditions under which it works, are 
perhaps not very dissimilar throughout India, we trust that the specimen 
descriptions which we haye given in this chapter may be accepted asa 
sufficient introduction to the subject matter of our enquiry. We must, 
however, admit an exception in the case of the province of Burma. 


Burma. 


44. Conditions in Burma are in many respects different from those 
prevailing in India, and many of our general remarks are not. appropriate to 
that province, whilst our recommendations have been framed to meet the 
situation in India as a whole, and must be modified in some measure before 
they can be applied to-Burma. ; 


The delta and the lower valley of the Irrawaddy, with their heavy rainfall, Agricultural 
produce little but paddy. The villages are far apart and appear even smaller “eseription. 
than they are in comparison with the wide stretches of rice fields which, in 
the fully cultivated districts, liebetween them. Gangs of agricultural labourers 
come over from India for the cultivating season, and thereafter work in the 
rice mills; but this state of affairs is found only near Rangoon, ‘Throughout 
the rest of Burma the people of the country carry out the operations of 
agriculture, and have extended the cultivated area with striking rapidity. The 
result is that the country can at present export annually some 2} million tons 
of rice from an area of little over 10 million acres under paddy, a position which 
the natural increase of the population, especially if accompanied by a diversi- 
fication of cropping, may in course of time materially modify. 


The middle section of the Irrawaddy valley comprises what is known as 
the dry zone, with a rainfall not exceeding 40 inches and often less. Here 
paddy is confined to low-lying or artificially irrigated fields, and is a more 
precarious crop than in the regions of heavier rainfall. Cropping is more 
diversified, and includes cotton in places, sesamum, and various beans and 
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pulses, usually grown as sole crops. Except in the neighbourhood of the larger 
towns there are no roads, and the chief means of communication are the river 
and its creeks and, to a less extent, the railways. We did not visit the portion 
of Burma lying above Mandalay, where the rainfall is again higher and paddy 
once more predominates. ‘The excessive dependence of Burma on the paddy 
crop isa very marked feature of its agriculture. Even from this point of 
view, such dependence is undesirable, and a greater diversity of cropping would 
place agriculture on a wider and, therefore, a safer basis, and almost certainly 
provide raw materials such as cotton, jute, sugarcane and oil seeds for local 
industries. Considering the great task of agricultural education and develop- 
ment that awaits it, the local Departinent of Agriculture is conspicuously 
lacking in equipment, and possesses practically no organisation for the training 
subordinate staff. 


45, Even in the plains and valleys there are wide areas of forest, consisting 
of teak and other species, usually far from homogeneous; in the hills, the 
unending jungle is only oceasionally broken by clearings and villages. The 
reserved forests cover nearly 29,000 square miles, which yielded in 1915-16 only 
one cubic foot of timber per acre. ‘The unclassed forest areas, of about 114,000 
square miles, are awaiting further development, cither by their systematic 
exploitation as forests, or by béing opened up for agricultural colonisation. 
The gross reyenue from this vast property is at the rate of about eight 
annas per acre of the reserved forest, and the expenditure amounts to about 
four annas, Obviously, there is room for enormous development. Alongside of 
the numerous tributaries and creeks a fair amount of timber has been 
extracted, mostly teak, which, being lighter than water, is easily floated out in 
rafts. The very valuable hardwood timbers have searcely been touched, except 
in the case of a few species, and these only to a limited extent and mostly for 
local consumption. The timber for export is mainly teak and is almost entirely 
remoyed by private firms who hold 15-year renewable forest leases. Such 
temporary roads and railways as are required are put down by these firms. The 
possibilities of the forests are thus not only inadequately exploited, but are 
imperfectly known, and the evidence tendered to us goes to prove that the expert 
forest staff requires reinforcement even more urgently than in India. 


46. Among the organised industries of Burma are paddy milling, the timber 
trade, the extraction and refining of mineral oil, and various other mineral 
ventures, the most important of which in their ultimate bearing on the industrial 
development of India generally, are the winning and treatment of the lead, silver 
and zinc ores of the Bawdwin mine in the Northern Shan States, and the wolfram 
and tin mining of southern Burma. The preparation of rice, timber and oil for 
export and consumption mainly centres in Rangoon, which is the capital and 
the main port of Burma, and is conveniently situated for the receipt of produce 
from the railway and the Irrawaddy river alike. The trading and industrial 
population of Rangoon is, to a striking extent, non-Burman. The export 
and import trade is in the hands of European, Chinese and Indian firms, and 
the industrial processes are mostly carried on under European supervision and 
with European capital. The latter remark applies also to the extraction” of 
timber and oil and to the mining industry generally. The fact that most of 
the industrial and trading operations of Rangoon are ona large scale has 


_ prevented the Burman hitherto from taking any prominent share in them, 


and the great increase in agriculture has hitherto absorbed most of his energies. 
Except in those towns which are based on trades or industries of modern growth, 


the urban population is, speaking generally, not gaining ground, a fact which - 


is in its turn due to the large areas of fertile waste land hitherto available to 
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the settler. The absence of congestion in the quarters occupied by the operative 
classes in Rangoon is a welcome feature which deserves note in passing. 

47. The small indigenous industries consist of weaving (mainly silk), wood Small and 
carving and carpentry, lacquer working, metal working and pottery. TOY. aiatelen: cottage 
present several features widely differentiating them in character and organisa~ Sansies- 
tion from the corresponding industries in India, Considering the size of the 
industries themselves and the number of persons engaged in them, a relatively 
large proportion of the articles produced appear likely to command a sale in 
other parts of the world. Whether this is due to the greater skill of the 
Burman artisan, to his distinctly higher standard of comfort, or to the fact that 
his indigenous arts have so far been. less affected by the penetration of western 
manufactures, it is difficult to say. 

Women in Burma take a large share in domestic industries; they weave 
ornate fabrics, ‘and carry out with: their own hands many of the most ‘difficult 
and skilled processes in other industries, Incidentally, they perform for their 
own households the work done in India by barbers, washermen, water carriers 
and the like. Another very noteworthy feature and one which should facilitate 
measures for the improvement of many minor industries, is the fact that the = 
village artisan is not, as in India, part of the village system. Weavers, it is 
true, tend to form separate colonies in most parts of the world, but in Burma 
potters, blacksmiths, carpenters and cobblers are found in groups, which supply 
areas limited only by the portability of the article made in relation to its value. 

Although the Burman does not compete with, or to any large extent invest 
in, the considerable organised industries of Rangoon, he is far from backward 
in establishing small rice, timber and oil mills further up country, a branch of 
deyelopment which may be expected to expand as the more fertile waste 
areas come gradually under occupation. The Burman has no prejudices or 
traditions to deter him from industrial work, and there was evidence forth- 
coming to show that, although inexperienced in business and account keeping, 
he has distinct possibilities as an industrialist. 

A serious handicap to™local trade and industries up country is the absence 
of banks; for instance, the only branch bank in the Irrawaddy valley is one at 
Mandalay. The financing of trade and of such industries as exist is in the 
hands of Madras Nattukottai Chetties, who charge very high rates of interest, 
and replace their agents as a regular practice every three years, which is apt 
to tell hardly on their clients. Co-operative banking has been pushed relatively 
further in Burma than in any other Indian province, and extends not only 
to credit, purchase and distribution, but even to production, e.g., of sleepers 
and road metal by Burman petty contractors, who were previously in the 
hands of Chetties; whilst evidence placed before us showed that in one district 
a small agricultural bank had achieved considerable success. 

48. There is, however, one striking natural deficiency in Burma to which Lack of coal. 
we must refer, Although the country has not been fully explored by geolo- 
gists, it seems ‘probable that it contains but little coal, and that mostly of 
poor quality. For fuel, the local industries must either pay the high price 
of imported coal. burn wood, or use oil. Wood will probably come into more 
extended use in future through more economic processes, but timber has a 
competing value in other ways. The existing oil fields are also being rapidly 
drained, and the new ones that have been tested, show no signs of replacing 
the three main fields of Yenangyaung, Yenangyat and Singu. Thus, for the 
future, Burma must look to the greater utilisation of water pow er, and here, as 
in India proper, it is desirable to organise a hydrographic survey, so as to be 


ready to meet industrial demands of the future. 
ta 





CHAPTER III. 
RAW MATERIALS FOR INDUSTRIES. 


Agricultural Products. : 


49. In order to complete this general picture of the industrial position Agricaltaral 
in India, it is necessary to give a brief account of the raw materials and natura] products as a 
facilities available. ee see intaes 
. Although it must be clearly recognised that Indian industries are now, and 
will be in future, chiefly based on the agricultural products of the country, we 
find that, important and valuable as these are, much still requires to be done for 
their deyelopment. The extent to which they are manufactured whether 
for export or internal consumption, instead of being sent out of the country 
as raw materials, can, in some cases, be largely increased ; and the Agricultural 
Department will find great opportunities and sometimes an urgent necessity 
of improving the output and quality of many Indian crops. In the case of 
cotton, a note appended to this report (Appendix B) will show the Indian and 
‘ - world position of this crop. The quantity of short-staple cotton raised is Cotton. 
much larger than is necessary to supply the demand of the Indian mills, and 
a surplus is available for export, which foreign countries readily take. At the 
same time the Indian mill-owners are beginning to feel that, if they are to enjoy 
an appreciable share of the more profitable trade in finer goods, more long- 
staple cotton must be grow® in thiscountry. The external demand is mainly 
for raw cotton and is rendered effective by the imposition of tariffs in the 
importing countries, which has severely restricted the development of the Indian 
export tradein cotton goods. The note also illustrates strikingly the necessity 
for further botanical research. It has been left in its draft form, as it 
has already been seen unofficially by the Government of India, by whom 
it was used to support their proposals for the appoinment of the Indian 
Cotton Committe of 1917-18. 
50, Turning to sugarcane, although India possesses a larger acreage under Sugarcane. 
this crop than any other country in the world, her imports of sugar haye grown 
in recent years with yery great rapidity, and, before the war, were exceeded 
only by those of cotton manufactures. The obstacles in the way of increasing 
local production lie mainly in the poor type of cane and the inferior cultural 
methods in the principal cane areas, the United Provinces, Bihar, Bengal and 
the Punjab; and in the verysmall holdings on which cane is grown, with 
the consequent impossibility of securing the regular supply requisite for a 
modern central factory. The position has been examined in a separate note 


of India, owing doubtless to its importance from the point of view of the 
world ‘supply. “But sugar is of almost equal interest to Indian consumers, 
and may, we have shown, prove the foundation of a great Indian imdustry. 
We think that the facts which we have collected regarding these two 
crops, though they include nothing that is not already well known to students 
of the subject, are sufficient to préve the necessity for a close investigation of 
Indian industrial crops, and for the creation of scientific and industrial 


(Appendix C). 
Cotton has recently been the subject of attention by the Government 
departments of Government fully equipped to carry on such work, Rich results 


Fibre crops other 


than cotton. 


84 
are already being obtained from the work of the Agricultural Department ; 
but hitherto, owing to the lack of staff, there has been no concentration of 
effort on the crops which afford products suitable for local manufacture and 
are, tlisrefore, potential creators of wealth for other classes than the 


51. Among fibre crops, in addition to cotton, there are jute, sann hemp 
(Crotalaria juncea), Bimlipatam jute (Hibiscus cannabinus) and various others 
of less importance. Jute is already very fully exploited from an industrial 
point of view, though many possibilities exist of the improvement of the 
crop itself. About half the crop is manufactured in the country, enough to 
eover its internal needs many times over. Of the other fibre crops, there is 
little or no organised manufacture in India at all. Although these are far 
less important than jute or cotton, they have in some cases valuable qualities,” 
and can be made into articles for which thereis a ready demand. There are 
also fibre cropssuch as sisal hemp, flax and rhea, which, though suitable for 
India, are either not grown in the country at all, or only toa very limited 
extent, and some of these, such as flax, are required for manufactures of 
national necessity. 


52. Oil seeds are extremely important, both from the agricultural and from 
the export point of view. The areascovered by the principal oil seeds and the 


pre-war value of exports are shown below. . 

Value 

Area in = (SR 
J Crops. 000 acres. exports 
1913-14. Rs, 000. 
ae 1913-14, 
Castor . - : : ; -  °Not shown separately. 2,05,00 
Copra . ‘ . ; ; Ditto 1,55,06 
Cotton ay ae : 15,844 2,12,51 
Groundnut . ; > : . 465 4,58,14 
Linseed 2,208 5,68,71 
Rape and meatid: — 4,083 4,47,37 
Sesamum 4,278 2,70,43 
Total non-essential oft seats 14,658" 27 50,06 


* Excluding copra and cotton.” 


A very large proportion of the produce is exported ; much of the balance is 
crushed either by small power plants or in country bullock mills, the latter of 
which are-very inefficient in oil extraction. The few mills of more modern type 
have found great difficulty in marketing their cake locally, and have also, in 


~ some cases, made serious mistakes in their technical management or business 


arrangements, in the absence of proper advice. Little has been done hitherto 
by the over-burdened Agricultural Department to improve the local types of oil- 
producing plants or to investigate the conditions under which the oil is formed 
in the seeds. The methods of oil extraction have been equally neglected, and 
we recommend that this important matter should be examined by the experts 
who, we hope, will be available in the future. We recognise that the success of 
Jarge-seale mills producing oil for export depends not only on the skill with 
which they are worked and on improvements yet to be effectedin the means of 
transport (such as possibly the edoption of carriage in bulk), but on an even 
more important factor—the tariff policy which may be pursued in India and 
elsewhere. The proposals that we are making to provide scientific and economic 
assistance should enable increased attention to be paid to the improvement of 
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Indian crops, and our recommendations regarding the provision of facilities 
for the purchase of machinery and plant should lead to a great development in . 
the methods of preparing them for the market. — 


53. In the case of hides, it is a well-known fact that the majority Hides and 
of these were before the war exported to Germany, and that the export hide mar- eather. 
ket of Calcutta was entirely in the hands of German firms or firms with German 
affinities, who were bound by trade arrangements to sel] to the continent through 
a ring of German dealers at Hamburg and Bremen. 


In Madras, the export of raw hides is negligible, but large quantities 
of both hides and skins are shipped in a lightly-tanned condition. Asa result 
of the measures introduced since the outhreak of war to stimulate the export of 
‘East India kips,’ as these hides are called, this industry has made a con- 
siderable advance, In Bombay, there areafew tanneries which prepare hides 
for shipment ina similar fashion. In addition to the valuable trade in raw 
hides from Calcutta, large tyuantities were also exported ina raw state through 
Karachi and Rangoon. Theexport of raw skins is considerable from all ports, 
especially from Bombay, Karachi and Calcutta. 

The village tanner finds that the continued rise in prices is placing local 
hides to an increasing extent beyond his reach. His methods*are in any case 
extremely inefficient; he has been justly described as ‘ making a good hide into 
bad leather’; and there seems little hope that his industry ean or will ever deserve 
to be saved. The organised tanneries yary in size and efficiency front large 
concerns employing upwards of 2,000 hands even before the war, to the numer- 
ous Indian-managed tanneries, the smaller of which employ only a few dozen 
men, The principal difficulty at present is the lack of organisation and expert 
skill. 

Chrome tanning so far has made comparatively little headway in India, 
chiefly owing to the fact that its processes are highly technical, requiring | 
chemical knowledge and an elaborate equipment of machinery. Progress 
in recent years, however, especially since the outbreak of war, has been more 
rapid, and considerable quantities of special forms of chrome leather, for 
which the Indian hides are particularly suitable, have found a ready market in 
London. 

Vegetable tanning materials of good, though unequal, quality are found 
in most part$ of India. The two chief agents used hitherto have been babul 
(Acacia arabica) and avaram (Cassia auriculata) bark. Dividivi (Cesalpinia 
*-coriaria) and myrabolams (Terminalia chebula) are in local demand and are 
also very largely exportéd. Mangrove bark is available in Bengal and other 
places along the sea-coast. Numerous other trees and shrubs are also used in 
different parts of the country by village tanners, and their properties are now 
(1918) being systematically investigated under the orders of the Indian Muni- 
tions Board. But the machinery for the collection of vegetable tanning 
agents is not af present sufficient to produce a supply adequate to the largely 
increased demands which arose, owing to war conditions, in the year 1916 
and onwards. The preparation of tannin extracts has been tried from time 
to time, and generally without much success, but the conditions under 
which such attempts have been made were not ani ake and should not 
preclude further work in this direction. 


54. Here, again, the exclusion of the question of tariffs from our terms 
of reference renders us unable to recommend any complete scheme for 
dealing with the situation ; but we are decidedly of opinion that an important 
feature of any such scheme must be the extension and improvement of 
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the tanning industry, both in respect of the lightly-tanned hides of Madras 
and the completely tanned and curried leathers of the large Indian tanneries 
in Cawnpore, Bombay and elsewhere. We recognise that, among other initial 
difficulties, this industry will be exposed tothe risk of organised competi- 
tion from hide exporters. It must, therefore, in any case be established on 
a considerable scale, though it will be impossible for India to tan all her 
own hides for some time to come. We also recognise that India will, for 
an even longer time, be unable to consume all the leather that will be 
produced by an extension of the industry on a scale sufficiently large -to 
withstand the competition of exporters of hides, while tariff bars against 
the importation of leather exist in many foreign countries which admit 
hides freely. : 

In view of the importance of the question, we have prepared a separate 
note (Appendix D), discussifg the position in detail and embodying certain 
definite proposals. 


Minerals. 


55. The nature and extent of the mineral deposits of India have been 
systematically eXamined by the Geological Survey Department, although it 
has been impossible for it, with limited funds for establishment and prospecting 
equipment, to carry its investigations, except in very special cases, to & 
point which would warrant commercial exploitation withsut further detailed 
enquiry. The mineral deposits of the country are sufficient to maintain 
most oi the so-called “ key ” industries, except those that require vanadium, 
nickel and possibly molybdenum. 

It is unnecessary here to repeat in any detail information which is 
already available to the public in the records of the above department. 
As has already been shown, Indian coal is very unevenly distributed and 
generally poor in quality. The deficiency is especially noteworthy in the 
case of Madras and Bombay. Iron ore is found in many parts of the Indian 
continent, but the instancesin which ore of good quality exists in suitable 
proximity to satisfactory coal supplies are not very numerous, though 
sufficient in all probability to warrant large extensions of the existing 
iron and steel works. A rich deposit of lead and zine ore exists in the Shan 
States of Burma, but, although the mine is in active operation, no attempt 
has hitherto been made to smelt the latter metal in India. The copper ores 
of Singhbhum, a district of Chota Nagpur, have as yet scarcely been exploited, 
although a mine has been developed and smelting works have been erected 
and have already started operations. High-grade chromite is produced in large 
quantities in Baluchistan. The bauxite deposits of India, the best and largest 
of which are found in the Central Provinces, were made known to the 
public by the Geological Survey some years ago, but have not yet been used 
as a source of aluminium. Manganese ore is extracted in very large 
quantities in the Central Provinces, and to a less extent in Chota Nagpur, 
Bombay, _Mysore and Madras. At present it is mainly exported in a raw 
state to other countries, although the two existing iron and steel companies. 
have, since the war, manufactured considerable quantities of ferro-manganese. 


South Burma is one of the richest sources in the world of tungsten 
ores, occurring in the form of wolframite, the best known ore of this 
metal, which has now become almost indispensable to mechanical engineer- 
ing as an ingredient in “high-speed” steel. Tin is also found there and in 
other parts of Lower Burma, and successful dredging opeartions are carried 


o 


37 ; 
onin Tayoy. Ores of antimony are found in the Shan States, in Tenas- 
Serim and in Mysore, but none of these has yet been successfully exploited. 


56. India also takes the first place among the mica-producing countries Mica. 
of the world. The Bihar mica is of the highest grade so far raised in large 
quantities, The mineral was, until recently, won almost entirely by small 
workings, but some of the larger firms interested are now beginning to apply 
more scientific methods. Micanite has already been made experimentally 
at Kodarma, and works will probably be established on a permanent basis 
before long; it is also manufactured in the East Indian Railway workshops 
at Jamalpur. 


57. Cement works have been started at Madras, Bundi, Porbandar Cement and 
and Katni. ‘The factories are equipped with plant of modern design, and the pottery. 
quality of the cement produced is officially reported to be satisfactory. They 
-are, however, only able to meet part of the Indian demand, and though the 
cost of manufucture is believed to be low, the price of this. commodity to the 
public is still controlled by the rates at which it can’be imported. A sufficient 
reduction in the price of cement would lead to a great extension of its use, 
especially for lining irrigation canals and channels with the object of 
preventing waste of water. 

_ Experiments in the suitability of various clays for pottery purposes have 
recently been conducted in the Bombay School of Art and elsewhere, with 
results that should be made more widely known. 


58. Sand and lime suitable for the manufacture of glass occur in many ©8ss- 
parts of India, but hitherto only partial success has attended the working 
of the few glass factories -that have been established, while failures have 
been frequent. But it by no means follows that glass cannot be successfully 
made in India. What has been most conspicuously lacking hitherto has 
been a complete and systematic investigation into the economic _ possi- 
bilities of glass making in the different parts of India, including the price of 
fuel and raw ‘material, and the distance and extent of markets. The 
prospects and position of the glass industry in India generally form the subject 
of a separate note (Appendix E), which clearly demonstrates the necessity 
of considering not only the economic but also the technical side of a new 
venture, and of employing a number of Specietioet experts before taking up 
a complex industry. 


59. India possessed at one time a practical monopoly of saltpetre, which Saltpetre. 
is found in the plains of Bibar, the United Provinces and the Punjab, and 
extracted and refined by indigenous methods. Owing to its occurrence in 
admixture with salt, its preparation has hitherto been safeguarded by various 
excise precautions, which are alleged to have weighed heavily on the 
industry, though it has expanded greatly under the stimulus of increased 
prices during the war. Indian saltpetre had previously been supplanted 
to a large extent by the potash mines of Germany and the nitrate deposits 
of Chili. A separate note on this industry also (Appendix F) is attached 
to this report. 


Forests. 


60. The area‘of forests under the control of the Forest Department in The extent 
1915-16 was 249,000 square miles, of which 99,205 square miles were prapiteses et 
reserved. The total outturn was 286 million cubic feet of timber and fuel, pont forests. 
and minor produce yalued at Rs. 116 lakhs; of these 179 million cubic 
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feet and Rs. 88 lakhs worth of minor produce came from the reserved forests, 
This gives a yield per square mile of 1,149 cubic feet of timber and fuel, 
and minor produce valued at Rs, 47 from all classes of forest; and’ a corre- 
sponding yield of 1,809 cubic feet and Rs. 90 worth respectively from 
yeserved forests only. For the forest produce of Native States, no complete 
figures exist. India imported 96,000 tons of timber valued at Rs. 74 lakhs in 
1913-14, the last year before the war. In spite of freight difficulties, there 
has not been much relativeedecline under this head during the war years, a 
fact which shows the necessity to India, under prosent conditions, of these 
imports. Against this (according to Statement No. XV of the Statistics relating 
to Forest Administration) the exports of forest produce in the same year 
were valued at Rs. 454 lakhs. The largest items of this total, viz., caoutchouc 
(Rs. 79 lakhs) and lac (Rs. 196 lakhs) are by no means exclusively, or in the 
former ease even chiefly, derived from Government forests; the principal 
export which can be assigned wholly or mainly to this source was teak, vained 
at Rs. 78 lakhs: The value of other timbers (excluding sandalwood) was oply 
Rs. 7 lakhs. . | 


The following figures illustrate the financial aspect of forest manage- 
ment. In addition to forest produce removed free or at reduced rates, valued 
at Rs. 85 lakhs, the total receipts of the Forest Department for the year 
1915-16 amounted to Rs. $10 lakhs, and the expenditure to Rs, 178 lakhs, 
yielding a surplus income of Rs. 182 lakhs. The expenditure on roads 
and buildings was just under Rs, 12 lakhs, though in the last year of peace 
it amounted to Rs. 15 lakhs. To these figures should, presumably, be 
added a share ‘of the cost of the supervising staff shown under the head of 
administration; but, on the other hand, a large amount of the expenditure 
must presumably have been.on account of maintenance of exsisting works, 
The importance of these figures arises from the strong evidence received 
by usin many provinces of the inadequacy of the forest staff for the 
work of exploitation and commercial development, especially in the higher 
grades, and of the urgent need for improved forest communications. The 
expenditure on the Imperial Forest College and Central Research Institute 
was only Rs. 2°87 lakhs, much of which was, moreover, incurred in the training 
of recruits for the department, 


61. As the above figures will have shown, the national forest estate is of 
vast extent and value; but a scrutiny of the output per square mile proves 
that its actual yield has hitherto lagged far behind its possibilities, and is, in 
most areas, greatly in defect of what the natural increment must be. The 
chief needs of the Forest Department are undoubtedly the development of 
transport facilities ; the exploitation of the forests on more commercial lines ; 
and the extension of research and experimental work which should, when 
necessary, be carried out on a larger scale and under commercial conditions. 
All these deficiencies point to the necessity for more staff. : 





Turning first to the question of communications, we find that those 
portions of the forest estate which are favourably situated for export, for 
industrial exploitation or for the very important agricultural demand, have been 
utilised fully, sometimes too fully, but generally, in the absence of a 
proper system of transport, not on the most economical lines. The same lack 
of transport facilities leaves valuable and extensive areas of forest, especially 
in Burma, in Assam, in the Himelayas and in the hilly taacts of tha west 
coast, very largely unexploited, while quantities of timber are imported by sca 
from distant countries. The difficulties of transport in these forests, remote 
from commercial centres, aregreat, Many valuable timbers do not float, while 
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water carriage of those that do is rendered difficult by the intermittent nature 
of the streams in many parts; or by obstructions in the hill sections of rivers 
with a perennial water supply. In most forest areas, railways, ropeways 
and tramways are non-existent, whilst even passable cart roads are often 
wanting. Difficulties of these kinds have, however, heen successfully overcome 
in other countries, and we see no reason why they should not be conquered in 
India also, We understand that, to deal with special problems of this nature, 
the Government of India are contemplating the recruitment of a number of 
forest engineers from countries where forest engineering is practised on a large 
scale, and haye held that ordinary work such as the construction of roads, 
buildings and simple tramways can be carried out by the forest staff, with 
such assistance as. may be necessary from the local Public Works officers. To the 
first. of these propositions, as a temporary measure, we desire to lend our 
hearty support; but as regards the second, we consider that the heayy routine 
duties of the existing superior forest staff, in connection with the conservancy 
and improvement of the forests and the exploitation of their produce, render it 
impossible as a rule for such officers to devote time to the question of 
transport facilities. It would be more economical to employ a full staff of 
forest engineers, in which experts in special forms of forest engineering would 
eventually be included, graded in such a way as to make the prospects of such 
a separate branch of the Forest Service in itself sufficiently attractive. We 
propose helow that the extraction of some classes of forest produce should 
be undertaken through the agency of this staff. 


62. Another important deficiency to which we desire to draw attention is 
the absence of information of commercial value regarding the products of the 
forests and of commercial methods in rendering them available for indus- 
trialists. We would refer specially to the advantages which would arise 
from putting the timber on the market as far as possible in the form of 
standard scantlings. In certain cases, especially in Burma, the exploitation 
of timbers has been: handed over to private agency on long leases: the Forest 
Department claims that such an arrangement is pecuniar!ly disadvantageous 
to Government, and there is evidence to show that private firms are unwilling 
to remove or unable to find a market for the less known timbers which are 
usually too heavy to float We consider that Government should have 
at its disposal a staff which willenableitto play a more direct part than 
hitherto in the exploitation of its own forest estate, in order to obtain a 
larger share in the yield thereof and to ensure a fuller use of the many 
yaluable species hitherto untouched. The members of this stdif need not be 
trained silviculturists; they would be generally guided in their selection of 
timber for removal by the direction of highly qualified officers of the regular 
forest staff, under whose orders they would work. They should be capable of 
judging whether a particular tree is in a condition that will repay exploitation ; 
but for the rest, their work in organising the removal of timber would be a 
form of engineering, and would bring them into intimate touch with transport 
questions. They might thus suitably form part of the service of forest engineers 
which we have just proposed. They would not be directly concerned with the 
selling price or the marketing of timber, matters which would be dealt with by 
selected forest officers on lines suggested by us below. It will, of course, be ” 
understood that the employment of special men for the collection and removal 
of forest produce will only be necessary in certain special cases, where the 
yalue of the timber and the difficulties in the way of its extraction warrant 
such a course. Due provision should be made for the future training of 
Indians in this country as forest engineers for ordinary and for special classes 
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Timber removed under Government agency, otherwise than to fill definite 
orders or for local consumption, will require, especially in the case of the 
less known species, special arrangements to bring it to the notice of consumers 
and render it ayailable for them. ‘The officers controlling depdis established 
for this purpose should be selected for their commercial aptitude, and should 
keep in close touch with the various Departmonts of Industries and through 
them with consumers.. 


63. In respect of the third requirement of the department, research 
and experimental work, we consider that the equipment of the Forest Research 
Instituteat Dehra Dun is wholly insufficient. We observe that the Inspector- 
General of Forests is of opinion that the staff should include (1) a wood - 


_technologist, (2) a pulp expert, (3) a tan and dye expert, (4) a minor produce 


expert, to be employed on research work only, We agree generally with 
these suggestions, so far as they go, and we propose in Chapter IX a scheme in 
accordance with which suitable specialists will be available for research in 
these subjects. Something more is, however, needed ; there is a very marked 
absence of a practical link between the work of the laboratory experts at the 
Porest Research Institute and the development of successful commercial under- 
takings. A forest economist was appointed to supply this link, but the difficulties 
of the position and the variety and extent of the duties which have fallen to the 
Ipt of this officer were at the outset inadequately estimated. At present he has 
only one assistant and has to share with the other research officers the 
services of a single chemist. The Forest Economist is expected not only to 
haye a basic knowledge of forestry, but to know enough of the chemical, ‘drug, 
oiland other trades to give adequate answers to all sorts of miscellaneous 
enquiries, as well as to detect and follow up promising raw materials. The 
present arrangement by which a single officer is detached for a task that requires 
the knowledge of a dozen specialists, is not only unfair to the individual but 
eminently unsatisfactory to the department. - 


64. Severs] instances have been brought to vur notice illustrating the 
possibilities of the commercial development of various descriptions of forest 
produce on new lines; and the failures and successes recorded seem, in 
our opinion, to point clearly to the correct solution, We will first therefore 
briefly describe them and then formulate our proposals. 


The Bulletins of the Forest Department are often of great value, but one 
jssued some years ago regarding the suitability of Indian timbers for match 
making has béen cited feelingly by several witnesses, as an example of the 
danger of recommendations based upon incomplete enquiries, eSpecially in 
the absence of data obtained from actual practical experience. 

_. Some preliminary work has apparently been done in connection with the 
antiseptic treatment of timber. But we believe that this has not been carried 
out on a scale and under conditions that will give results on which action can 
be taken commercially. 

Very definite recommendations haye been made as to the suitability of 
bamboos for the manufacture of paper pulp, and excellent paper has been made 


from such pulp; but even before the war, business men were obviously 


reluctant to develope the concessions that they had obtained, So far as can be 
ascertained, the reasons for this hesitation were the lack of adequate informa- 
tion regarding the cost of transport of the raw material and doubt as to the 
enpital outlay necessary on plant and machinery, coupled with uncertainty as 
to the cost and quantity “of the chemicals required in the manufacturing 
processes. Finally, there gas a fear lest the infant underiaking might he 
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crushed by the dumping of wood pulp from Scandinavia or North America, 
and there was the knowledge that Japanese experiments in this direction had 
not proved successful. The position of paper pulp in India after the war will 
undoubtedly depend very largely upon the manufacturing conditions in other 
countries, upon fiscal regulations and upon the cost of transport overseas. It 
would appear, therefore, if the above line of argument is correct, that we have 
here a good case for a Government pioneer factory. It might or might not 
prove commercially successful; but it would certainly, if properly managed, 
provide adequate data to determine the commercial possibilities of the bamboo 
ns a source of paper pulp, when normal conditions are re-established. 

The history of the attempts to establish wood distillation in India alsoindi- — - 
cates the desirability of an organisation for commercial experiment, such as is 
now under discussion. Thesubject was independently taken up by the Director 
of Industries in Madras and by the Superintendent of the Government 
Cordite Factory at Aruvankadu. Later on, these two officers co-operated ; but 
their proposals were generally viewed by the Forest Department with mis« 
giving; and no useful assistance was rendered, The subject of wood distillation 
has been treated throughout as a matter of academic interest rathor than as 
one of vital importance. The result has been that India has failed to 
establish an industry which, at the present time, would have been of the 
greatest national value. 

We see, therefore, that some link is needed between the research officers 
‘and the commercial public, to create confidence among the latter in the results 
obtained by the work of the former. The type of mind best qualified to un- a5 
dertake scientific research is probably the least adapted to deal with commercial 
matters. ; ~ 


65. Instances of the correct method of dealing with problems‘of this sort, Success of 
however, are not wanting, and in two cases atany rate success has been °te*t methods 
achieved, though here too their history confirms us in our views as to the woe ° 
necessity for close co-operation between the preliminary scientific research 
and the subsequent commercial development. 

The beginnings of the present resin factory at Bhowali in the United Pro- 
vinces, date back some 27 years. We understand that it received assistance in 
its later stages from the Research Institute ; but originally in the absence of any 
officer with an expert knowledge of turpentine distillation, it was developed on a 
system of trial and error, with consequent waste of money, and is even now far 
from satisfactory. On the other hand, the factory at Jallo, near Lahore, has 
attained a much greater degree of success in a far shorter time, not so much 
from-any help it derived from the experience of the Bhowali factory, as 
because the officer wlio was to design and work it was given the opportunity 
of acquiring expert knowledge of turpentine distillation under commercial 
conditions in other countries. 

Before leaving this subject, we desire incidentally to draw attention to the 
fact that both the turpentine and the rosin produced at thesefactories differ 
in chemical constitution from the corresponding substances produced elsewhere, 
and to the opportunities presented by this faet»for a fresh series of researches 
to discover the precise nature of these differences, and whether these may not 
perhaps indicate the existence in the Indian products of substances of special ae 
commercial yalue. The continuance of research in such cases is most desirable, 
not only in the hope of fresh discoveries, but in order to forestall possible com- 
petition. ; 

66. Reference may also be made appropriately to the success achieved in 
the distillation of sandalwood oil by the Mysore Government. In this case, the 
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work was initiated by the State Department of Industries consequent upon 
the dislocation of the trade in sandalwood, which ensued soon after the 
outbreak of war. ‘The preliminary investigations were made by the Director 
of Industries with the assistance of the staff of the Applied Chemistry Depart- 
ment of the Indian Institute of Science. It was necessary to get results quickly, 
and the resources of both the State Department and the Institute of Science 
were concentrated on the problems which arose. Subsequent developments, 
due to the prolongation of the war and the enormous rise in the cost of trans- 
port overseas, have rendered this yenture, for a time at any rate, extraordina- 
rily profitable. It is understood that sandalwood distillation was also under 
enquiry in the Forest Research Institute, as the matter is of considerable in- 
terest to the Forest Departments of both Madras and Coorg; but the Economic 
Branch of the Institute was ill-equipped to undertake the preliminary inves- 
tigations, and was further notin a position to carry them out on the scale neces- 
sary to create confidence and so warrant an investment of either public money 
or private funds in the establishment of the industry. 


* The Forest Department has considered the possibility of utilising tan stuffs, 
and the Inspector-General proposes the appointment of an expert for tans and 
dyes, Work is, however, already going on in connection with the organisation 
for improving the tanning industry under the Indian Munitions Board, for 
the preparation and testing of tannin extracts on a commercial seale ; and this 
close connection between the laboratory and the tannery seems to be the correct 
method of tackling the problem. 


- 


67#Although thereis much that cau be done by the Forest Research In- 
stitute In discovering possible products of value, in obtaining and disseminating 
information regarding their distribution and quality, and in testing them in the 
laboratory, it seems clear that an organisation of a different nature is required 
to ascertain the results of treating them under commercial conditions. It is 
not necessary that this organisation should be attached to the Research Insti- 
tute or even in all cases be managed by the Forest Department, so long as the 
necessary touch can be maintained. It is here, we consider, that Departments 
of Industries will be able to co-operate with the Forest Department, either by 
establishing pioneer factories, or, where these are not necessary, in placing the 
data obtained by the research officer before the industrialist in a way which 
will elicit his support. In other cases, the suggestions put forward by the 
Forest Research Institute might be taken up by other suitable departments or 
by private agency direct. 

68. There are certain special industries such as the manufacture of pencils, 
matches, tea boxes, both ordinary and three-ply, and packing cases, which require 
a continuous supply of suitable timber within a reasonable distance from the 
factories, this distance depending on the method of transport. As the species 
suitable for these industries do not as a rule occur gregariously, their concentra- 
tion in plantationsis strongly to be recommended. We understand that the 
Forest Silviculturist. and local officers are engaged in studying the habits of 
these species, and that the formation of such plantations has been commenced 
in Bengal and Assam. Similar measures have been very effective in the case 
of fuel plantations of casuarina on the east coast and elsewhere in Madras, 
where the example has been largely followed by private enterprise. We have 
dealt further with a particular aspect of this subject in Chapter VI, where we 
diseuss the various sources from which power can be provided for industrial 


pirrpases. 


; 43 
Fisheries. 

69. Striking evidence was also put before us regarding the immense fiture Indian fisheries 
which awaits a more active development of Indian fisheries. It has been abund- and their develop- 
antly demonstrated by. the few investigations that have hitherto been conducted = 

in Madras and Bengal into the possibilities of deep-sea fisheries, by trawling, 
netting or line fishing, that a very large supply of food can be obtsined from 
this source. The dearness and irregular supply of fish in many cities and towns 
within a reasonable distance from the coast is a subject of general complaint. 
The fishermen are usually men of low caste, ignorant, idle and uneducated, with 
alow standard of comfort. They are mercilessly exploited by middlemen, 
whose exactions lessen the supply of fish and add greatly toits cost. In inland 
waters, various causes, such as the use of certain types of nets and fish traps, and 
the destruction of fish by the periodical emptying of irrigation channels, have 
had a most injurious effect on both the quantity and the quality obtainable. 


70. The Madras Fisheries Department has shown that much can be done to Work of Madras 
improve the methods of sea fishermen in drying fish and preparing fish oi] and Fisheries Depart- 
fish manure. .Asa result of its exertions, some 250 small fish-oil factories have mee 
been established along the coast, mainly by the fishermen themselves; and still 
further improvements in the preparation of theoil have been worked out by 
Sir F. Nicholson, the Honorary Director. The possibility of preparing tinned and 
cured fish of high quality has been amply demonstrated on a commercial scale, 
Co-operative societies have been started among fishermen, and seem likely in 
course of time to prove both successful in themselves and yaluable in develop- 
ing a sense of self-respect and a higher standard of comfort among their mem- 
bers. Much experimental work has also been done in connection with the 
stocking of tanks, rivers and canals with fresh-water fish, and the cultivation of 
certain species in Ingoon waters offers very promising prospects. We think 
that the Fisheries Department (deserves even faller support from Government, 
especially in the further development of deep-sea fishing. The capture, preserya- 
tion and transport of deep-sea fish require investigation and demonstration on a 
commercial scale. An organisation for the marketing of the fish will also haye 
to be provided. Owing to the present uncertainty of the results and the vari. 
ous difficulties interposed by the strong position of middlemen, the absence 
of refrigerating storage and other causes, there are many obstacles to overcome, 
and private enterprise is not likely to enter this field, until Government has fully 
shewn the possibilities of the industry and expert employés are available. The 
only attempt of which we heard to establish a private industry in fish on 
modern lines in this province, met with disaster owing to ignorance of local 
conditions, and the example is likely to prove deterrent unless Government leads 
the way. 

The superior staff of the Madras Department consisted in 1917, in addition to 
the Honorary Director, of two Europeans, the marine and piscicultural ex- 
perts, and three Indians, an oil and soap chemist, an assistant to the piscicultural 
expert and an Assistant Director, a highly educated Indian gentleman, himself 
of the fisherman caste, with European scientific training. The extension of the 
operations of the department will, it may be expected, lead to the training ofa , 

_ number of additional experts, whom private companies, when formed, will no 
doubt be glad to engage. The total expenditure on the department in 1915-16 
was Rs, 1,83,000, against receipts of Rs. 1,385,000; the bulk of the latter, how- 
ever, were payments in respect of certain fishing rights which the department 
administers. / . 

71. The Bengal Department of Fisheries, which was till recently under the Fisheries in other 
control of the Director of Agriculture, has at its disposal an amount less than provinces. 
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a quarter of that expended in Madras, and employs only a European piscicultu- 
ral expert and two Indians. The work of the department has hitherto consisted 
mainly of a general enquiry into the conditions of fish life and fisheries in Bengal 
and Bihar and Orissa; a few co-operative credit societies have been started, and 
various special enquiries have been made: but the impression left on the Com- 
mission was that the department was seriously in need of staff and funds, and 
that little satisfactory progress was likely on existing lines. “There is no reason 
to believe that the possibilities in Bengal waters are in any way inferior to those 
which the Madras department has shown to exist ; but in Bengal, as in Madras, 
the fishing industry is carried on under very bad conditions. Organised private 
enterprise has not so far takenup the industry with any success, and the 
department appears to be out of touch with what little exists. We are very 
decidedly of opinion that the development of fisheries in Bengal should be 


taken up fully and energetically, and that the executive staff of the _ 


department should be considerably improved and strengthened. 


We may remark that the Bombay and Burma Governments do not possess 
any Departments of Fisheries ; and we would suggest that they might well con- 
sider the desirability of establishing them. The latter Government in particu- 
lar draws a revenue of some Rs. 30 lakhs from fisheries. 


72, We see no necessity at this stage to propose the creation of an imperial 
Department of Fisheries, but we think that the proposals that we are making 
regarding the organisation of scientific services will havea most important 
hearing on the improvement of fisheries in India, To furnish each of the larger 
provinces with the necessary complement of sciéntists would involye undue 
expense, aiid an incomplete equipment would be useless; moreover, there 
are several large river systems which extend into two or more provinces, and 
the fish which frequent them cannot be studied satisfactorily by a purely pro- 
vincial organisation, 

We therefore recommend that the Zoological Survey be'strengthened 
by the addition of scientific ichthyologists who would work in close touch 
with, and would occasionally be lent to, provincial departments, In this way 
they would soon accumulatea store of knowledge regarding the life histories 
and habits of Indian fish, in the absence of which much of the work hitherto 
done lias been, and must remain, ineffective. 


CHAPTER IV. 


INDUSTRIAL DEFICIENCIES OF INDIA. 


73. The sketch of Indian industrial conditions outlined in the preceding Incompleteness 
chapters would be misleading, unless ave drew attention to the extraordinary of India’s 
extent to which the country, with its great industrial possibilities and Te- | industrial 
quirements, is dependent upon outside sources of supply for the raw materials © 
and manufactured articles necessary in the daily life of a modern civilised ‘ 
community. The existence of these deficiencies is prominently before 
industrialists and consumers alike at the present moment, and before 
presenting a list of them, we may briefly discuss their causes, 


74. The basis of modern organised industries in those countries where Causes of 
they made their first appearance, was the manufacture of cast and wrought deficiencies 
iron. The invention of the steam engine created the necessity for machine tools, 
to produce parts which would fitwith sufficient accuracy to give smooth and 
efficient working. The existence of machiné tools greatly facilitated the 
manufacture of standardised parts in large quantities, which were in demand 
forthe mechanical processes required in textile and other similar industries. 

These large-scale manufactures increased the demand for industrial chemicals, 

But the course of industrial development in India has followed very 
different lines. The political and economic conditions of India in the past have 
created a large export and import trade; and this trade has brought about 
the present industrial position. A large railway system, and such other 
mechanical facilities as were necessary for the preparation and transport of 
produce forexport have been brought into existence, but, in the absence of. 
an existing iron and steel industry, with imported appliances. The great 
textile industries similarly rely almost entirely on imported plant and spares. 

The obvious need of having repairs done on the spot has led to the establish- 
ment of numerous engineering shops, without any corresponding equipment 
for actual manufacture. 


75. An examination of the present position of the Indian iron -and stee) The Indian iron 
industry will show how the deficiency in this all-important industrial factor ste 
has affected the general situation. 


Pig iron has been continuously produced in India since 1875, but it was 
only in 1914 that the steel industry was established on a firm basis; and 
since the outbreak of war, the capacity of the plant has been strained to the 
utmost to meet urgent military demands. There has, therefore, been no 
opportunity as yet to gauge the results which must inevitably follow this 
important industrial advance, made at an extraordinarily opportune moment 
for India. , 

The imports of iron and steelin 1913-14, including galvanised iron, tin 
plates, steel sheets and plates, constructional iron work and railway plant, 
amounted to over 1,250,000 tons valued at 25 crores of rupees. In addition 
- to these, there were large imports of manufactured iron and steel in the form 
of machinery and suillwork, motor cars and under other heads. The total 
capacity of the two large Indian iron works is only a fraction of the total. 
amount imported, and only simple forms of steel, such as railsand other rolled 
sections, are produced. The war has given a stimulusto extension, and the 
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schemes now under consideration will undoubtedly result in an early increase 
in the volume of outturn and in a wider range of marketable products, 


76. The following brief statement of certain types of machinery imported 
by sea in 1913-14, the last year’ of peace conditions, will further illustrate 
the position :— 


Articles. ; Value. 


Re, 

Prime-movers ; : . : . ‘ : » _ $3,03,895 
Electrical machinery . ° - A : ; ; 51,79,440 
Agricultural machinery ; , , ° : : 2,65,335 
Boilers . : $ ° ° ’ : . . $554,205 
Metal-working machines - ° ° » : ° 1,45,965 
Oil-erushing and refining plant e . “ : . 3,21,870 
Paper-mill plant . : : . , : A ; 3,48,975 
Rice and flour mills ‘ : : ’ : ; 3 15,899,180 
Sewing machines and spares. . ; ° : . 40,70,055 
Sugar machinery . : : . ; ; . : 4,67,325 
Tea machinery  . : ; . : ; ; “ 21,33,570 
Textile machinery— 

Cotton . . ° ; . é . * « 1,78,75,425 

Jute. . ‘ ; ? ; : . 1,45,70,235 

Others . > ’ E . ° ° . . $,53,520 
Typewriters and spares. : “ : : P 11,382,995 
Miscellaneous items : : : “ : : . 1,83,11,180 


The imports of boilers and prime-movers are due to the absence in India 
of a complete system of engineering industries, based on the large-scale 
manufacture of iron and steel. The lack of familiarity with the use of 
machinery among the people generally accounts for the fact that, though 
India’s greatest industry is agriculture, the demand for agricultural machinery 
is limited to the products of a few small local manufactures, supplemented 
by imports valued at about Rs. 2} lakhs. India produces more than 
8,000,000 tons of raw sugar per year, and in addition imports manufactured 
sugar to the value of Rs. 15 crores, yet the value of the sugar machinery imported 
was only a little over Rs. 43 lakhs. Similarly, oil seeds worth nearly Rs. 25 
crores were exported ; but oil-crushing and refining plant to the value of only 
Rs. three lakhs was imported. With paper and pasteboard imports worth Rs. 160 
lakhs, paper-mill machinery and plant worth only Rs. 3} lakhs were imported- 
These figures are significant of theexiguity ofthe efforts hitherto made in 
India to replace imported articles by the manufacture of indigenous raw mater- 
ials, On the other hand, the very large value of the imports of machinery 
for the textile industry is due to the entire absence in India of any engineering 
works capable of supplying her needs, and the consequent reliance on overseas 
sources for this all-essential.- need of our largest existing industry. The 
direction of Indian industrial development has been thus predetermined by the 
existence of a Jarge export trade in raw materials, and by the ease with which 
most classes of manufactured articles could be imported from abroad. Other 
factors arising to some extent out of this general tendency, have helped to 
restrict Indian industrial progress in the past to an incomplete and limited 
development along the lines already indicated. 


77. Where money bas been invested in industries, it has generally been 
confined to a few simple and safe enterprises of an obviously attractive nature, 


whilst equally important minor industries have been almost entirely neglected, 


partly through ignorance of the country’s resources in raw materials, but 
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mainly because commercial firms have prospered too well along conservative 
and stereotyped lines to trouble about undeveloped industries with uncertain 
prospects. Before the war, they could always be sure of importing all necessary 
stores and machinery of assured and regular quality, and they have naturally 
preferred a safe profit from trade, or from such established industries as jute 
and cotton manufacture, to a doubtful return from such ventures as 
metallurgical and chemical manufactures. Another contributory cause has 
been the practice pursued by Government departments of indenting on the 
India Office for miscellaneous stores, which has been to some extent due to 
the absence of a stores-purchasing department in India. Government rules 
intended to encourage the purchase of locally manufactured articles have not 
succeeded in counteracting the tendency of indenting officers to place on some 
recognised authority the responsibility for price and quality. 
Generally speaking, the industries based on technical science have been 
“disregarded, because profits in other ways haye been easy and assured. The 
neglect of applied science is perhaps the most conspicuous among} our 
administrative deficiencies. 


78. We have dealt in greater detail in Chapter X with the corresponding Deficiencies in 
dependence of India on imported technologists and engineers. It was to industrial 
this aspect of the question, as well as to the economic loss caused by importing 
articles which could be manufactured in India, and to the absence of Indian 
capital and management in many existing industries, that the attention - 
of those who urged the need for industrial advance was principally directed 
before the war. The incompleteness of our existing system of industries 
has been subsequently brought into prominent notice by the interference with 
industrial supplies from overseas due to the war. This constitutes a serious 
national danger, the extent and gravity of which will be the more clearly 
realised, if we refer in detail to some of the more important manufactured 
materials or articles which are not at present made in India, although the basis 
for their production exists in the form of raw material. 


79. We have already referred to the position of the iron and steel industry. Deficiencies in 

In the case of the non-ferrous metals, the Bawdwin mine, situated in the ™anufactured 
Northern Shan States of Burma, contains sufficient lead and zine to meet in (a) Metal 
full the demands of India for these metals; but as yet only metallic lead is 
smelted, and, before the war, a small proportion of the zinc ores was exported 

to Germany and Belgium, and afterwards to Japan. These ores are not only 
valuable for their metallic contents, but are capable of yielding large quan- 

tities of sulphur; and the establishment of zinc-smelting works, with 
recovery of the sulphur in the form of sulphuric acid, is a step which is 
absolutely necessary in the interests of existing and future chemical industries, 

and is likely to be undertaken within the next two or three years. At present, 

India does not actually produce ‘Tefined copper, although the Cape Copper Com- 

pany has already begun smelting for blister and will shortly place refined 

copper on the market. The plant of this company has a capacity of 1,000 

tons of refined copper per annum, which is, however, equivalent to a small 
fraction only of the imports. These, in the form of brass, yellow metal, 

copper sheets, copper wire and miscellaneous manufactures, amounted yearly 

to over 87,000 tons, valued at Rs. 411 lakhs. In addition, nearly 1,300 tons of 
German silver, an alloy of copper and nickel, were imported worth over 

Rs. 22 lakhs. 
__India is apparently well supplied with bauxite as a source for aluminium ; 

but until hydro-electric energy is procurable ata cost low enough to permit 
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of smelting under economical conditions, the metal cannot be produced in this 
country. We believe that one or other of the hydro-electric schemes projected 
on the Western Ghats will be able to supply electricity at a sufficiently cheap 
rate, and it is desirable that Government should facilitate the institution of 
suitable schemes. 

Until 1914, the manufacture of tungsten powder was practically confined 
to Germany, though, since the outbreak of war, it has been carried on in the 
United Kingdom. Unless tungsten is smelted in India, we shall be unable to 
produce ferro-tungsten and “high-speed” steel, whichare almost essential re- 
quirements in modern engineering shops. They are made by highly specialised 
manufacturing processes, which can be successfully introduced into India only 
with the help of some existing company already engaged in the industry and in 
full work. No use is at present made of Indian chromite in the country for 
metallurgical, and very little for chemical, purposes. errc-manganese has 
recently been produced in India, but for other ferro-alloys required in the 
manufacture of special steels, we are dependent upon imported supplies. Most 
_ of these can be produced only, or at any rate most suitably, in an electric 
furnace, which can be worked economically on a relatively small scale. The 
immediate want, asin the case of ferro-tungsten and aluminium, is a supply 
of cheap electric power. Indian graphite, in most occurrences, is impure, but 
Ceylon graphite can easily be imported. We do not, however, manufacture 
graphite crucibles, a necessity in various metallurgical and other industries, 
India is the principal source of mica of the highest grades, but, in the absence 
of any manufacture of electrical machinery, it has to be exported at present 
in a practically raw state. We have in the Travancore monazite a large 
supply of incandescent earths suitable for the manufacture of gas mantles, 
but owing to our inability to manufacture thorium nitrate in this country, 
the mineral is exported in the form of concentrates. 

India imports chemicals to the value of more than a crore of rupees 
a year; but owing to the great variety and the relatively small quantities of 
each kind consumed in India under peace conditions, local manufacturers have 
hitherto limited their attention to the few “heavy” chemicals which were in 
sufficient demand to support an economic unit of manufacture, and, as in the 
case of acids, were protected by heavy sea freights. Simple drugs and 
extracts are also manufactured on a small scale, but only in official medical 
stores and a few private factories on any recognised standard of purity and 
strength. Though improvement has been effected under war conditions, much 
still remains to be done before we exhaust the possibilities of these important 
products in this direction. We have already referred to the dependence 
of India on outside sources for sulphur, and to the necessity of insisting 
on the local smelting of her sulphideores. In the absence of any means 
for producing from purely Indian sources sulphuric, nitrie and hydrochloric 
acids, and alkalis, our manufactures, actual or prospective, of paper, drugs, 
matches, oils, explosives, disinfectants, dyes and textiles are dependent upon 
imports which, under war conditions, might be cut off. Sources of raw materials 
for “heavy ” chemicals are not deficient. The output of saltpetre could be 
raised to 40,000 tons per annum, and supplementary supplies of nitrates could 
be produced, if necessary, from atmospheric nitrogen ; but for this again, cheap 
electric power is needed. Salt occurs in abundance, and the establishment of 
caustic soda manufacture, preferably by an electric process that would also 
yield chlorine, is a necessary part of our chemical programme. There are 
available in the country, in fair quantity, many other raw materials necessary 
for “heavy ” chemical manufacture, in addition to those referred to under other 
heads; among them may be mentioned alum salts, barytes, borax, gypsum 
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dimest one, magnesite, phosphate of lime and ochres. The installation of plant 
for the recovery of by-products in coking has recently been undertaken, but 
for the recovery of tar and ammonia only. The recovery of henzol and related 
products lias so far not been attempted, nor has anything been done to utilise 
the tar by re-distillation or other chemical treatment. 


Although India exported raw vubber valued in 1917-15 at 162 lakhs, 


‘¢) Vegetable and 


rubber manufacture has not been started in the country, and goods to the imal products. 


value of 116 lakhs were imported in 1917-18. This industry is one of those 
that are essential in the national interest and should be inaugurated, if neces- 
sary, by special measures, Though textile industries exist on a large scale, the 
range of goods produced is still narrow, and we are dependent upon 
foreign sources for nearly all our miscellaneous textile requirements. In 
addition to these, the ordinary demands of Indian consumers necessitate the 
import of some Rs, 66 crores worth of cotton piece-goods, and interference with 
this source of supply has caused serious hardship. Flax is not yet grown in 
appreciable quantities, and the indigenous species of so-called hemp, though 
abundantly grown, are not nt present utilised in any organised Indian industry. 
‘Our ability to preserve many of our foodstuffs'in transportable forms, or to provide 
receptacles for mineral or vegetable oils, depends on asupply of tin plates, which 
India at present imports in the absence of local manufactures. Our few paper 
factories before the .war stood on. an uncertain basis, and we are still 
dependent upon foreign countries for most of the higher qualities. India 
produces enormous quantities of hides and manufactures certain qualities of 
leather on a relatively small scale by modern processes; and the village 
tanner supplies local needs only, and with a very inferior material. 
To obtain the quantities and standards of finished leather which the 
country requires, it will be necessary to stimulate tho industry by the 
institution of technical training and by experimental work ona consider- 
able scale. This subject is treated at some length in Appendix D. Large 
quantities of vegetable products are exported for the manufacture of drugs, 
dyes and essential oils, whicb, in many cases, are re-imported into India. 
Some efforts have recently been made to lessen this obvious waste, but, in 
the absence of a sufficient botanical and chemical staff, it has hitherto proved 
impossible to open up the very important and profitable field of industry 
which indubitably awaits development in this direction. 


80. India’s defective industrial equipment is further exemplified by Other deficien- 
imports of cement valued at Rs. 66 lakhs, soap at Rs. 75 lakhs, and paints at“ 


Rs. 64 lakhs. The manufacture of these materials has for long been established 
in the country, and has been appreciably increased since the year 1913-14, 
hut the extent by which it falls short of the requirements of the country is 
fully evident. 


81. So far we have considered only the case of manufactured materiale, but Deficiencies m 
these are in many cases of little use, unless they can be converted into articles the production of 


‘of industrial or domestic value, and Indian manufacturers have in the past 
confined themselves to a very small number of these, which seemed to promise 
wertain and large profits, The blanks in our industrial catalogue are of a kind 
most surprising to one familiar only with European conditions, We have 
already alluded generally to the basic deficiencies in our iron and steel industries, 
and have explained how, as a result of these, the many excellent engineering 
shops in India are mainly devoted to repair work, or to the manufacture, hither- 
to mainly from imported materials, of ecmparatively simple structures, such 
as roofs and bridges, wagons and tanks. India can build a small marine 


articles. 
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engine and turn out a locomotive, provided certain essential parts are- 


obtained from abroad, but she has nota machine to make nails or screws, 
nor can. she manufacture some of the essential parts of electrical machinery, 
Electrical plantand equipment are still, therefore, all imported, in spite of the fact 
that incandescent lamps are used by the million and electric fans by tens of 
thousands. India relies on foreign supplies for steel springs and iron chains, 
and for wire ropes, a vital necessity of her mining industry, We have already 
pointed out the absence of any manufacture of textile m¥ghinery, and with a few 
exceptions, even of textile-mill accessories. qsame may be said of the 
equipment of nearly industrial concerns. The list of deficiencies includes 
all’ kinds of machity tools, steam engines, botle oil *and gas engines, 
hydraulic presses and heavy cranes. Simple lathes, | sugar mills, small 
pumps and avariety of odds and ends are made in some shops, but the basis of 
their manufacture and the limited scale of producy yD enable them to 
compete with imported goods of similar charactergiymt ie extent of excluding 
the latter. Agriculturists’ and planters’ tools, st s ploughs, mamooties, 
spades, shovels and pickaxes are mainly imported)"As well as the hand tools 
of improved character used in most cottage industries; including wood- 
working tools, healds and reeds, shuttles and pickers. “Bicycles, motor cycles and 
motor cars cannot at present be made in India, though-the imports under these 
heads were valued at Rs. 187 lakhs in 1913-14. The manufacture of common 
glass is carried on in various localities, and some works have turned out 
ordinary domestic utensils and bottles of fair quality, but no attempt has been 
made to produce plate or sheet glass, or indeed any of the harder kinds of 
commercial glass, while optical glass manufacture has never even been mooted. 
The extent of our dependence on imported glass is evidenced by the fact that 
in 1918-14 this was valuedat Rs. 164 lakhs. Porcelain insulators, good enough 
for low tension currents, are manufactured, but India does not produce the 
higher qualities of either porcelain or china. Attention has been directed 
to the building of steel ships, but until the local supply of steel has been 
greatly increased, it is more than doubtful if expectations in this direction 
ean be realised, and itis probable that there are other ways in which our 
present relatively small supplies of Indian steel can be more quickly and 
more profitably utilised. : 








82, The list of industries which, though their products are essential alike 
in peace and war, are Jacking in this country, is lengthy and almost ominous, 
Until they are brought into existence on an adequate scale, Indian capitalists. 
will, in times of peace, be deprived of a number of profitable enterprises; . 
whilst in the event of a war which renders sea transport impossible, India’s al]. 
important existing industries will be exposed to the risk of stoppage, her 
consumers to great hardship, and her armed forces to the gravest possible 
danger. 


8%. The removal of these deficiencies is one of the main objects of our 
proposals, and the various schemes which we set forth are designed to meet this 
end, as well as to promote the industrial prosperity of the country generally. 
We desire, however, to draw attention here to the necessity of securing the 
inception in India of certain very specialised and essential industries, which 
must be set up in this country at the earliest possible date, if grave dangers. 
are to be avoided. Though in many cases the importation of technical spe- 
cialists will be sufficient to enable our local industrial capitalists to get to 
work, there are a few classes of articles produced only by firms which have 
attained efficiency in their manufacture after the experience of many years 
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and the expenditure of much money. The machinery and apparatus which 
they employ is often manufactured only by themselves or to their own specifica- 
tions, and its imitation in this country is not possible, nor, were it possible, 
would this be sufficient. Therefore, to attain its end, Government must take ~ 
special steps to facilitate the manufacture of these articles in India. Among 
such industries, we would include the production of such essential articles as 
magnetos, incandescent lamps, ferro-tungsten, “high-speed”’ steel, graphite 
erucibles, special forms of porcelain for insulators, chemical glass, and 
probably also certain forms of “heavy ” chemicals, rubber and vulcanite. 
In other countries, foreign firms have frequently been encouraged to start 
branches by the existence of high tariff walls; there are also somewhat 
numerous examples of direct encouragement accorded to the establishment 
of foreign firms manufacturing lethal munitions ; and we believe that there 
are seyeral cases in which outside manufacturers have been helped to set on 
foot the production of articles needed in the interests of national safety, such 
_ as motor tyres and locomotives. There are many other important manufac- 
tures which, though they must be carried out on a large scale, involve no 
secret processes that any well-trained specialist should be unable to initiate ; 
and in the inception and stimulation of this large range of important indus- 
tries, the organisation which we propose and the efforts of private industrialists 
will be more than fully occupied for a long time to come. 
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CHAPTER V. 


INDUSTRIES AND AGRICULTURE. 


84. It will beclear from the general trend of this report that the present Importance of 
position and future prospects of Indian industries depend to a very large extent asticultural 
on the products of Indian agriculture. We take this opportunity of stating in ed be 
the most emphatic manner our opinion of the paramount importance of agri- 
enlture to this country, and of the necessity of doing everything possible to 
improve its methods and increase its output. We consider the improvement of 
agriculture necessary, not only because it forms the basis on which almost all 
Indian industries must depend, but also for the further reason that the exten- 
sion among the people of a knowledge of improved agricultural methods, and, 
in particular, of the use of power or hand-driven machinery, will benefit agri- 
culturists both by adding to their income and by its educative effect. 

Such improvements will, we anticipate, be mainly effected by organisations 
~which are in process of development under the charge of the imperial and provin- 
cial Departments of Agriculture, and though the results attained are not yet 
of much economic importance, they are ‘steadily growing, and will eventually 
demand large cites establishments to produce the machinery, plant 
and tools which the ryot will find advantageous as labour-saving devices. 

Agricultural progress will inevitably be followed by a general rise in the 
standard of liying, which will ereate a much larger demand for manufactures 
than now exists, and thus provide within the country a market for the products 
of the increased industrial activity - which our Lote are designed to 
ensure. 


{t is obvious, therefore, that the efforts of Gclemmeae for the improve- 
ment of agriculture should be made pari passw with those which it may adopt 
for the improvement of industries, as the result of the recommendations in this 

report. 


85. We have drawn attention in Chapter III to the large proportion of Possibilities of 
Indian products which are exported in an unmanufactured condition. The improved 
improvement of agriculture will no doubt increase the volume of such products ee 
raised in India; but it is far from likely that the result of this will be a pro- 
portionately greater export of raw produce. The increase of capital, the rise in 
wages, and the economic education of agriculturists, which will result from 
agricultural improvement, are all factors whith are likely to assist industrial 
development. To take one example, sugar is an important item of the food ~ 
supply of the people of India, and one reason why such a large quantity is 
at present imported, is the want of adequate means for familiarising Indian 
farmers with the principles of scientific agriculture and for putting them in a 
financial position to take advantage of these. It is scarcely conceivable that a 
similar state of affairs should arise with regard to any other food product of 
equal or greater importance; but the instance of sugar is, at any rate, 
significant of a state of affairs into which a country, whioh: neglects agricultural 
improvement, may easily drift. 

The Indian Famine Commission, 1880, pointed out that “ the numbers who 
have no other employment than agriculture are in large parts of the country 
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greatly in excess of those required for the thorough cultivation of the land.” 

‘In the forty years which have elapsed since this was written, there has been 
some change for the better, but it is still strictly true that there is a vast field 
for improvement in the efficiency of the methods and, still more, of the imple- 
ments employed by the ryots. It is well known that, in many cases, the yield 
per acre of Indian crops is very much lower than that obtained in other 
countries. The average weight of stripped cane per acre in the principal 
sugar-producing tracts of India is only ten tons against forty tons in Java. In 
India 98 pounds of ginned cotton are obtained per acre ; in the United States 
nearly 200 pounds; and in Egypt 450 pounds. The average yield of rice per 
acre is only about half what it is in Japau. India cannot, however, claim to 
set off against the lower yield a greater economy in the use of her available 
labour. ' 


Scope formachi-  s¢ Jpn British India, the area under cultivation is approximately 


nery in Indian 
agriculture. 


250,000,000 acres, of which 40,000,000 acres are, for the time being, fallow and 
unworked. The Census Returns of 1911 show that of the total population, 
80,000,000 are directly employed on the land, or one person to every 2°6* acres 
of cultivated land. Previously to the outbreak of war, the corresponding figures 
for Great Britain and Germany were one to 17:3 and one to 54 acres, respec- 
tively. The only crops grown in both England and India on a large seale are 
wheat and barley; the respective standards of yield are 1,919 Ibs. and $14 
Ibs. per acre for wheat, and 1,645 Ibs. and 877 lbs. per acre for barley. 
It becomes, therefore, regrettably clear that agricultural operations are 
condueted with much greater efficiency and economy of human labour in both 
Great Britain and Germany than they are in India. This is partly due to the 
superior physique and education of the cultivators themselves, partly also to 
the superior quality of their cattle, but it very largely results from the extensive 
-employment of horse and motér-driven machinery in the varied operations of a 
modern farm, such as ploughing, reaping and threshing. The census of produc- 
tion of 1908 revealed the fact that the farmers of Great Britain in that year 
employed nearly 35,000 engines, developing well over 200,000 horse power, and 
it cannot be doubted that since that date the use of small motors and power- 
driven tractors has greatly increased, as agricultural engineers both in Europe 
and America have devoted much time and labour to devising improved machi- 
nery of this class. In India, agricultural conditions are widely different; but 
there is an equal, if not greater, seope for mechanically operated plant. As 
yet, very little is in use, chiefly because holdings are small and scattered, and 
ryots possess little or no capital, The co-operative movement may be expected 
to promote combinations to secure some of the advantages of farming on a large 
scale, and these would be greatly stimulated by the grant of takavi loans for the 
purchase of Jabour-saying machinery. Attention will be drawn to the results 
achieved in this direction in the south of India—not very important perhaps, 
if measured by theix immediate economic effect, but of great value as indica- 
ting the line along which development may be pursued with certain prospects 

of success. z 
87. Power-driven machinery may be very largely employed in India in 

connection with agriculture :— 
(1) to lift water for irrigation from wells, channtls, tanks, watercourses 
and rivets ; | 

a 
® Pallows bave been exclesded tu the ease of India and incladed in the case of Great Britain and Germany. In 
Te Note Lie ge epee pip ge 


¢ agricultural * and grass lands bave been Included in all three cases, b 
treated in England and Germany, and receive little or no attention in India, thongh they are carefully 
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(2) to improve the land hy draining low-lying ground and , water-logged 
soil and keeping down the level of saturation in canal-irrigated 
tracts ; and in certain parts of the country, by deep ploughing ; 


(3) to prepare crops for the market inthe most profitable form. This 
includes such operations as fibre and oil extraction, wheat grind- 
ing, paddy husking, coffee pulping, tea manufacture, and, most itn- 
portant of all, sugarcane crushing, a subject which will be dealt 
with in more detail below ; 


(4) to prepare materials required in agriculture, such as bone meal for 
manure, and crushed or chopped cattle food. 


Scarcely less important, both as an educative influence on the cultivator 
and as a means of improving the efficiency of agricultural labour and the 
quality of the produce, is the provision of hand machinery of improved types, 
especially for the reaping, threslfing and winnowing of crops, and the prepara- 
tion of food and fodder; also of modern plant and implements worked by 
animal power, to cultivate the Jand or drive small machines. Further, these 
will also serve as an easy introduction to the use of power-driven machinery 


proper. 


88. We cannot do more than indicate very roughly the extent to which Irrigation by 
the development of irrigation by mechanical methods may ultimately be carried, St 
and the following observations are only intended to convey some notion of . 
what is pgssible. There are at least three million wells in India from which 
water is lifted for irrigatior, and the number of men and cattle employed on 
this work is very large. The Indian Irrigation Commission of 1901-03 reported 
that the area under wells was not less than 16 million eres, and they re- 
marked ;— “It may not be sanguine to look forward to a period when the area 
under well irrigation throughout India will have been doubled.” Since this - 
opinion was expressed, mechanical methods of lifting water from wells and 
rivers haye been greatly developed, and the depth from which water can now be 
profitably raised is at least twice what it was 15 years ago. This enormously 
increases the volume of underground water which can be tapped, and conse- 
quently the area which might be brought under irrigation. Within the last 
few years, fully 1,000 pumping stations have been established in the south of 
India, and-the number is large enough to warrant the genera! conclusion that 
mechanical methods of lifting water for irrigation can be applied in India on 
a very extended scale. Even if in no more than five per cent. of the wells now 
used for irrigation the use of small mechanically driven pumps were practicable 
and the area under well irrigation developed to the extent the Irrigation 
Commission anticipated, this would mean the employment of about 300,000 
pumping sets at an initial capital outlay of something like 50 crores of rupees, 
with annual working expenses of probably not less than six crores, and with the 
result of very large gains to the cultivators. The manufacture of this immense 
amount of plant, with adequate provision for renewals and repairs, should give 
employment to many large mechanical engineering establishments, which 
would undoubtedly grow up to supply so vast amarket. Steam, oil, gas, and 
petrol engines, and electric installations could all. be appropriately used as 
soutves of motive power, each on more or less standard lines, which would 
greatly facilitate their manufacture. Similarly, a great variety of pumps would 
be require, and for each there would be a large demand. Where conditions 
are favourable, central generating stations might be established and the 
motive power for driving the pumps distributed electrically, while incidentally 
the demand for belting would keep several! large factories fully oceupied. 
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Attention may also-be drawn to the advantages of pumping water from 
rivers for irrigation. Both in Madras and Bombay, some work in this direction 
has already been done, and the Divi island plant on the Kistna river is probably 
the largest irrigation pumping station in the world. The total cost of this 
installation was 20 lakhs of rupees, and it now irrigates an area of 35,000 acres. 
There are many rivers, the perennial flow of which is by no means fully utilised, 
but could be made ayailable, if lifted from the river beds by means of pumps. 
The possibilities of lift irrigation in Sind are unknown, but probably very great. 
The river Indus flows through the country and, by means of inundation canals, 
ivrigates considerable areas during the flood season ; but for the rest.of the year 
the water flows uselessly into the sea. The project for the construction of a 
barrage across the Indus is still under consideration, and, if it be finally 
accepted as practicable, the work will be difficult and protracted. Tt scems that 
investigations should be made to ascertain the feasibility of irrigating the land 
by pumps in the meantime. Experimental york can be done at a very small 
cost and can be developed with great rapidity if successful. The possibility of 
growing Egyptian cotton in Sind can be thoroughly tested by a preliminary 
irrigation sclieme of this type, and, if the results are promising, progress can 
be made with demonstration work in readiness fog the barrage irrigation 
system. . 


Increased yiclds 89. In our note on sugarcane (Appendix C), we have drawn attention to 

to be obtained {he results likely to be obtained by the introduction of central power-driven _ 

sc crea ecane-crushing plants, Each of these at pre-war prices cost about Rs. 12,000, 
and is capable of dealing with 100 acres of good cane in a season. Roughly, of 
the sugar consumed in India, three-fourths is grown in the country and one- 
fourth is importeds Roughly also, of that grown in the country, one-third is 
wasted owing to the inefficiency of the primitive methods of extraction, Nearly 
one-half of this loss might easily be avoided, and, if it were, the profits of cane 
cultivation would be greatly increased. 


We have had much eyidence brought before us to show that, under favour- 
able conditions, sugarcane cultivation is very profitable and yields much higher 
returns than can be obtained from most other crops ; but the average outturn 
throughout the country is exceedingly poor, and the area under cane cultivation 
depends upon, and varies with, the relation between the prices obtainable for 
sugar or gu, and those for such eropsas paddy and ragi, The ryot’s difficulties 
are want of water for irrigation, the strain imposed upon his cattle during the 
cane-crushing season and lack of capital. The pump will often help him over his 
firet difficulty, and the engine will drive his mill and reduce the work thrown 
on the cattle to that of carrying the cane from the field to the mill, while 
the larger yield and the smaller expense in working will greatly increase 
his profits. ! 


Years ago, (he iron-roller mill replaced the wooden charki, and now the time 
has core when the power-driven mill should as completely replace that worked 
by cattle. The area under cane cultivation in British India is about 2) million 
acres. Improvements in the methods of extracting the juice can certainly in- 
crease the yield by ten per cent., and it is equally certain that better cultivation 
and the more extended use of manure should add at least 20 per cent. to the 
gross weight of the crop, making the total increase in the amount of sugar pro- 
duced in India $2 per cent., or more than sufficient to render the country self- 
supporting at the present time, The universal adoption of power plants for 
cane crushing would cost about 80 crores of rupees; this expenditure would he 
justified by the consequent reduction of the present cost of cane crushing and 
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by the increased yield of sugar. The indirect gains to agriculture would also 
be of the highest importance. Large numbers of cattle, whose work must 
be equivalent to many hundreds of thousands, probably aillions, of horse , 
power, are employed in lifting water and crushing cane. It is hardly 
realised how heavy is the burden thus entailed upon the farmer's cattle, and 
how severe the resulting deterioration of their working power for purposes of 
cultivation. : 


- It will, therefore, be seen that, even under the present conditions of Indian 
agriculture, an expenditure of 80 crores of rupees upon machinery for well 
irrigation and cane crushing alone would be highly remunerative, and it is pro- 
bable that thereafter a further, and possibly greater, outlay would prove profit- 
able, Rough figures only have been given to convey some idea of the scale on 
which operations might ultimately be conducted, but they suffice to show that 
in this direction alone a vast mechanical engineering industry and many others 
subsidiary to it would inevitably spring up throughout the country. 


90. Oil seeds are grown on an average area of about 15 million acres in Improvements in 

British India; a large proportion of the crop, valued at about 36 crores of oil extraction, 
rupees, is exported in normal years and the remainder consumed locally. The 
extraction of oil is practised to some extent wherever oil seeds are grown, 
chiefly by means of bullock-driven ghanis, which are neither efficient in ex- 
pression ner economical in labour. Power-driven mills are found to some 
extent in Caleutta, Bombay and elsewhere, particularly on the west coast for 
the treatment of copra; but there is room for great extension of their use, 
especially for types of plant which will give a more complete extraction. This 
is perhaps of less importance in the case of oil seeds which yield cake for cattle 
food ; but when the cake is used for manure, as in the case of castor seed, any 
oil left in it is wasted, Indeed it is probable that even in cake used for cattle 
food any excess of oil over five per cent. is wasted, and that, in all cases where 
edible cake is directly used as manure, any oil contents whatsoever are not 
merely valueless, but actually harmful. In recent years,-the extraction of oil by 
continuously operated screw-presses has become more common ; this process has 
proved very satisfactory in treating certain kinds of Indian seeds, and there is 
undoubtedly a large field for its employment. As in the case of sugarcane 
crushing, and for the same reason, it is desirable to eliminate cattle-driven 
mills and to employ more powerful and, therefore, more efficient means of ex- 
traction. At present, so large a percentage of the oil available from the seeds is 
left in the cake that there seems to be a fair prospect of successfully working 
the latter over again by solvent processes, which are capable of extracting the Z 
oil almost completely, This would be a great gain in the case of fertiliser cakes. 
But, as regards fodder cakes, the Indian ryot is not yet conyineed that his 
cattle can only usefully assimilate a small proportion of the oil contained in 
the cake which he feeds to them, and, therefore, he still prefers to feed his 
cattle on cotton seed rather than on cotton-seed oil cake. 


91, Even from the point of view of Indian industrial development, the Effects of 
necessity for increased efforts for the improvement of agriculture is clear. The agricultural 
ideal before the Department of Agriculture is the production of a larger output pea aE 
of more yaluable crops, with smaller demands on human and animal labour. 

This will result in a greater creation of wealth and an increase in the raw 
materials for industries ; will ease the difficult problem of the supply of cattle; 
and will liberate additional labour for industries. 


Co-operation 
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~ 92. We may again emphasise the imperative importance of keeping the 


between Depart- Department of Agriculture in close touch with modern developments connected 


ments of Agri - 


culture and 
Industries. 


with the generation of power. India is not yet at all accustomed to a free use 
of mechanical appliances, and it should be an important function of the Depart- 
ments of Industries and Agriculture to encourage their introduction in every 
possible way. Experience in other countries is not directly applicable to India, 
and a special study of the local conditions is essential to rapid and sustained 
progress. ‘The Director of Industries in each province should have a complete 
Jaboratory, equipped for the mechanical testing of small prime-movers_and the 
machinery that they are intended to drive. The requirements of the ryots 
should be studied, and any defects in the machinery should be carefully noted 
and communicated to the makers. For a long time to come, the employment of 
machinery in agriculiural India will largely depend upon the completeness and 


2fficiency of the official organisation which is created to ae its use and to 


assist those who use it. : 
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CHAPTER VI. 
POWER. 


93. The distribution of the natural resources for generating energy which Position of 
a country possesses, mainly determines the location of, at any rate, those India im res- 
industries in which the cost of fucl for power and heat bulks largely in ayes 
the total manufacturing charges. = 


In the mil! and general engineering industries, fuel is.chiefly required to 
cenerate power, and, though its cost is important, it is seldom the dominant 
factor. With sea transport available to coast towns, with the extended railway 
system which the country now possesses and with other sources of fuel supply 
yet to be mentioned, no great difficulty appears to be experienced in any part of 
India in obtaining coal or some form of fuel, at what may be deemed a 
reasonable cost for ordinary power purposes, It may here be observed that the 
greatly increased efficiency of our methods of converting heat ito work during 
the last 20 years las materially improved the position of India as a potential 
user of mechanical appliances, though the effect is not yet fully apparent, 
owing to natural reluctance to relegate to the scrap-heap obsolete but service- 
able plant. Engines are in use which, though they are still mechanically in 
good condition, require much more steam than a modern engine of the same 
size. The institution, however,.of certain important industries, for example 
electro-smelting and some electrolytic chemical processes, is possible only when 
power is ayailable at rates well below the cost at which if can usually he 
obtained through the medium of heat engines. 


Sources of Power Supplies. 


94. As we have already seen, the distribution of coal in India is very Coal. 
irregular, being chiefly confined to the old province of Bengal, where the 
deposits are of great extent; to the Central Provinees and Central India, 
where thie fields are only partially developed, and, sofar as is known, contain 
only coal of an inferior description; andto the Hyderabad State, which 
possesses the Singareni field yielding a steam coal of fair quality. 

For metallurgical purposes the supplies of suitable coal are greatly 
restricted. ‘The Tertiary coal of north-east Assam produces an excellent coke, 
but its situation naturally limits its use; there are also similar coals in some 
of the smaller Assam fields, like Daranggiri, which are not yet served by 
railways; but the only large supply of good coking coal so far established, 
and within an area suitable for industrial development on modern lines, 1s 
that of the Gondwana fields of Bengal and Bihar. + 


Even in these Gondwana coking coals, the high percentage of ash and 
correspondingly low calorific value reduce their radius of economic use under 
conditions of railway transport, and it will be still further diminished, as the 
shallow seams are exhausted and the deeper coal is worked at higher cust. The 
demands for coal from the Bengal fields are rapidly growing, and the metallur- 
gical developments that are economically desirable or are necessary ou the 
eround of military security, will increase the demand for the best qualities of 


Wood fuel. 


Oil and alcohol. 
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coal to an extent that necessitates a special survey of the situation, with a 
view to introducing economies in the methods of mining and consumption. 
We recommend that this question be taken up at an early date. Such a review 
of the fuel situation in eastern India should include an examination of 
measures in progress for rendering more accessible the undeveloped fields of 
Assam. 

The coals of the Central Provinees are generally characterised by high 
percentages of ash and moisture with correspondingly low calorific values. As 
sources of power, therefore, these coals have a limited sphere of utility, and 
being, so far as is known, unsuitable for coke making, their use is limited to 
steam raising. 

Coal of Tertiary age, generally inferior in quality and limited in quantity, 
is obtained from smal] fields at Palana in the Bikanir State, in the Salt 
Range of the Punjab, in Jammu and in Baluchistan. These sources of 
supply are insufficient to meet the demands of industries conducted on 
anything approaching modern lines. 


95, The forests are capable of yielding important supplies of wood fuel, 
which can be most advantageously employed, after conversion into gas, to 
eenerate power in internal combustion engines. Gas plants are obtainable 
which can be worked with the wood either in its natural state or after its 
reduction to charcoal. But we may observe, in passing, that the use of wood in 
steam boilers, when the steam is required for power purposes, is extremely 
wasteful and should be discouraged as much as possible. ‘The forests of India 
are unfortunately confined chiefly to the hilly tracts, and over large areas the 

“cost of transport of wood fuel is so heavy as almost to preclude its use. 
Further, the evidence we have gathered, chiefly from the officers of the Forest 
Department, does not encourage the idea that, even in the neighbourhood of 
the forests, the supply of fuel is capable of any very great expansion. Liitile or 
no information could be obtained regarding the rate of reproduction of fuel 
trees in natural forests, and the opinion was generally expressed that it would 
be necessary to have recourse to extensive planting to meet any heavy and 
continuous demands for wood fuel at reasonable rates. Only at Changamanga 
in the Punjab and in the south of India, chiefly in the neighbourhoods of 
Madras and Bangalore, have fuel plantations been at all extensively made.. 
The results obtained from casuarina plantations along the Coromandel Coast - 
have been very satisfactory, also those from the comparatively small areas on 
the Nilgiri Hills planted with eucalyptus. 

We consider that the economic aspects of forestry in relation to the fuel 
supply of the country have hitherto not received suflicient attention. We 
desire to direct attention to the advantages of wood distillation as a method of 
obtaining charcoal and certain valuable by-products, acetate of lime, methyl 
alcohol and wood tar, by the sale of which the local cost of the charcoal would 
be greatly reduced. For all but the smallest units of power a suction gas plant 
is extremely convenient and efficient, and we recommend that any methods 
which are likely to cheapen the cost of fuel for such plants should be the 
subject of detailed investigation and trial. 


96. There is no possibility of estimating the prospects of oil production, 
and it would therefore be unwise to rely on this form of fuel to make up 
for the depletion of our coal supplies, The serious economic yalueof the oil- 
bearing areas in Baluchistan and the Punjab is still far from being estab- 
lished as a commercial proposition ; the oil field of north-east Assam has shown 
very slow expansion, and the value of the new fields at Badarpur in central 
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Assam has yet to be demonstrated. In Burma, the three main fields of 
Yenangyaung, Yenangyat and Singu are being rapidly exploited, and no others 
likely to replace them have so far been proved, in spite of extensive and costly 
prospecting operations. 

Itis very undesirable that the fuel supply of the country should be 
derived from external sources, and we were informed that in the Madras 
Presidency and Mysore, this aspect of the question had been considered by the 
Departments of Industries, whose officers now recommend the use of suction 
gas plants for all units of over ten horse power when charcoal can. be obtained 
at a reasonable rate, and endeavour to confine the employment of the oil 
engine to power units below this size. Petrol is chiefly used in motor cars and 
small engines which are only intermittently employed. As a source of indus- 
trial power, it is unimportant ; but the demand for it for other purposes is likely 
to grow, and the provision of a suitable substitute is generally recognised as 
desirable, if not actually imperative. On several occasions our attention was 
drawn to the possibility of making industrial aleohol from hitherto neglected 
yegetable materials, some of which appear to be sufficiently promising to 
justify investigation and experiment. We recommend that a more liberal policy 
should be followed by the excise authorities in respect of the class of denaturant 
prescribed, and more regard might be paid to the likelihood rather than to the 
mere possibility of frauds upon the revenue, when the requirements of com- 
mercial users conflict with excise regulations. 


97. The yalue of wind power in India is very small, owing to the lightness Wind power. 

of the prevalent winds, except along the sea coast and on the Deccan 
uplands. For industrial use this source of power is too intermittent and too 
uncertain, and it can only be employed with advantage for lifting water, 
either for domestic purposes or for irrigation. In the first case an elevated 
tank, in the other a storage reservoir is necessary ; and only where these can 
be cheaply installed is it worth while to set up a windmill, Such mills are 
not common now, but the increasing cost of labour and the growing tendency 
to resort to mechanical appliances will probably lead to a more extensive use of 
them in the future. ~ 


98. The principal reason why India has been able to develope water power Water power. 
only toa limited extent is that. the seasonal character of the rainfall makes 
storage works in most cases a necessity, and the outlay involved in their 
construction, unless the water can be used for irrigation afterwards, is likely to 
raise the cost of power above the rate at which it ean be generated by other - 
means, The progress that has been made in the development of hydro-electric 
methods of generating and distributing electric energy has, however, opened 
out new prospects in India, which, in recent years, have been greatly enlarged 
by the investigations of engineers In the Bombay Presidency and the practical 
results which they have obtained. Before the electric transmission of power. 
overlong distances became a practical success, the use of water power in 
India was confined to one or two fairly large cotton mills, as at Gokak and 
Ambasamudram, to a number of small factories on planters’ estates in the 
hills, and to numerous small water wheels on ‘hill streams and at falls on the 
irrigation canals, which drive flour mills. : 

‘. The Mysore Durbar setup the first central hydro-electric installation in 

* India on the Cauvery river at Sivasamudram in 1905. Beginning with 4,000 

horse power, the central generating station has been eradually enlarged, till at 

the present time its capacity is about 15,000 horse power, the major portion of 

whieh is transmitted at 70,000 volts over a distance of 90 miles to the Kolar 
- . 5 
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gold fields. The irregular flow of the Cauyery has been overcome by the 
construction of a dam across the river at Kannambadi near Seringapatam, 
which stores sufficient water to maintain a minimum flow of 900 cubic feet 
per second. The Kashmir Durbar subsequently established a hydro-electric 
station on the Jhelum river near Srinagar ; but in this instance, the anticipated 
demand for power has as yet been only partly realised. In western India, 
attention was drawn to the potentialities existing in the heavy rainfall on the 


_ country fringing the Ghats and the facilities offered for the construction of 


hydro-electric installations by the very steepdrop to the plains, After years 
spent in surveys and the preparation of plans, a company was formed with 
Indian capital, which has carried out a series of works in the neighbourhood 
of Lonayla, and these, though not yet complete, already supply the cotton 
mills in Bombay with 42,000 horse power for 12 hours a day. Additional 
works of a similar character, but on an even larger scale, are now being 
constructed in the Andhra valley, and are uniler contemplation in both the 
Nila Mula and Koyna valleys, though progress is greatly delayed by the war. 
The electric energy now supplied to Bombay is roughly equivalent to that 
which would he obtained from 600 tons of coal a day, and the reduction of the 
Bombay demand by this quantity is, under war conditions, a matter of great 
importance. It is expected that about half a million horse power will be 
obtained from the Western Ghats, which can either be transmitted to Bombay 
or utilised on the coast for clectro-chemical industries, such as the extraction of 
aluminium from bauxite and the manufacture of nitrogen compounds from 
the air. 


Elsewhere in India comparatively little use has been made of water power, 
though numerous cities and towns have been equipped with steam-driven 
electric installations for the supply of light and power. Undoubtedly the most 
important sources of water power immediately ayailable are to be found in the 
streams and rivers draining the Himalayas ; but, except for the electric lighting 
of hill stations like Simla and Darjeeling, no profitable application of it has yet 
heen discovered. The main Indian centres of population and industry, except 
Bombay, are situated at great distances from those parts of the country where 
the natural features exhibit possibilities for the generation of water power. 


99. ‘The preliminary reconnaissances which have been made have yielded 
very little reliable information as to what can be done in the future. We now 
require hydrographic suryeys on a much more elaborate scale than has hitherto 
been attempted. In view of the increased possibilities of water power dune to 
the recent advances in electro-chemical and electru-metallurgical technology, 
these are now likely to produce results ef practical importance. , 
amounts of water power are in commercial use in other parts of the world for 
the manufacture of iron, steel, alloys, aluminium, calcium carbide and Various 
nitrogen compounds. As we have elsewhere pointed out, it is imperative that 
some, if not all, of these industries should be establisiied in India, and in order 
that they may be successfully worked on a commercial basis, the operations 
will have to be on a very large scale. In these industries the working cost is 
mainly made up of two items, the interest on the capital outlay and the cost of 
power consumed. They are essentially power industries, which ean only be 
carried on where very large amounts of power can be obtained at rates below 
those usual in industrial centres. While for ordinary industrial operations a — 
continuous supply of power throughout the year is essential, it may, perhaps, 
be practicable to shut down these highly specialised industries for two or 
three months in the year, during the period when the water supply is at its 
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lowest level. This would increase the number of probable sites for hydro- 
electric stations by diminishing the cost of storage works. 

The storage of water for irrigation is well understood, and the general 
principles underlying its successful application have been thoroughly worked 
out. It is now necessary to reconsider the question of the storage and regula- 
tion of water, with the double object of power supply and irrigation. Irrigation 
engineers in recent years have not lost sight of this possibility, but are 
naturally still inclined to regard the power question as one of subsidiary 
importance, and are, therefore, unwilling to accept any compromises whieh 
would involve the sacrifice of irrigation to water power or interfere with their 
existing régime. Hitherto, prospecting for water power has not been recognised 
as an essential duty of the Public Works or any other Department, and, as 
already stated, very little has been done ; but the necessity for electro-chemical 
and thermo-electric industries alters the situation. 


100. We think it undesirable that the task of prospecting should be left Reasons why 
entirely to private enterprise, as in the majority of cases such work could oniy Government 
should undertake 


be undertaken by strong financial syndicates, whose interests would not in some sie real 


eases coincide with those of the public or of Government. For the following 
reasons, such work is more appropriately the function of a Government 
department :— 


(1) Only Government can fairly estimate the effect of displacing an 
agricultural community, which would be the case in most reservoir 


(2) Only Government can readily ascertain the land rights affected, and 
can adjust conflicting claims, especially where the storage area may 
be in one province, while the power site, through an accident of 
topography, may be in another, or even in a Native State. 

(3) Only a Government department can afford to undertake the long- 
period gauging operations that are necessary, especially in the case 
of rivers like those of the Peninsula, which are subject to great 
seasonal variations. 

(4) Unless a systematic hydrographic survey be undertaken by Govern- 

ment, it will be impossible to formulate precise rules for the grant 
of concessions, and private companies will, therefore, be compelled 
ordinarily to ask for exclusive’ privileges over large arsns to forestall 
imitation and competition. Incidentally it is necessary that these 
rules should be sufficiently generous to attract private enterprise, 
without tying up for long periods areas that ought to be prospected, 
and without allowing large schemes to inhibit activity in the pro- 
motion of small local power schemes, or conversely small interests to 
prenceupy the choicest sites in neighbourhoods which might 
subsequently be found suitable for larger schemes of more general 
public utility. 

(65) Only Government can initiate and carry through joint and 

interdependent power and irrigation schemes. 


We, therefore, consider it necessary that Government should take in hand 
a systematic survey of the country to ascertain what hydro-electric possibilities 
exist, and we are of-opinion that this should be started at onee in view of the 
necessity of selecting, as early as possible, the best sites available for certain 
power industries. Delay to determine the resources of the country in this 
direction may involve much expenditure which might be avoided with the help 
of a previous survey. In the absence of adequate data, we refrain from express- 
ing an opinion on the question of the agency to be employed in carrying out 
such works. The analogy of ihe Irrigation Department suggests plod 
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the power is distributed over wide areas and to many consumers, the work should 
be undertaken by Government ; but in other cases, such as the establishment of 
metallurgical or chemical works by private agency, a single consumer may be 
granted concessions to enable him to create hisown water power. Leases of 
water power should provide for the resumption or transfer of rights and for the 
acquisition of the hydro-electric plant on an equitable basis, should it become 
necessary in the public interest, or should the initial industrial undertaking 
be compelled at any time to cease working. 

Proposals for generating water power from canal falls and other 
irrigation works should he considered by a joint committee composed of 
officers of the Public Works and Industries Departments, so that conflicting 
interests may be adjusted as far as possible, and the utilisation secured of 
any sources of power which now exist or can be created. 


CHAPTER VU. 


. 


101. We may now examine further the part played by Indians of all The share taken 
classes in the industrial development of the country, in order to ascertain the by different 
lines along which this tendency may be further stimulated. In a piles | eee 
quent chapter we deal with the conditions under which factory labour lives, and development. 
show that these are in the highest degree antagonistic to any improvement in 
efficiency. These conditions are not easy to alter ; but it is obvious that the 
great obstacles are the lack of even vernacular education and the low 
standard of comfort. The higher grade of worker, the mechanical artisan, 
in the absence of adequate education has also been prevented from attaining a 
greater degree of skill. He finds himself where he is, less by deliberate choice 
than by the accident of his obtaining work at some railway or other 
engineering shop, or by the possession of a somewhat more enterprising spirit 
than his fellows. There isat present only very inadequate provision for any 
form of technical training to supplement the experience that hecan gain by 
actual work in an engineering shop, while the generally admitted need for a 
more trustworthy and skilful type of man is met at present by importing 
chargemen and foremen from abroad. 

Traders, employers and financiers differ very widely throughout the 
country in efficiency and in the degree of success which they attain. This 
must be ascribed to the fact that, in the absence of a proper system of industrial 
education and a considered policy of encouragement to industries, hereditary 
predisposition and the influence of surroundings have been left to produce 
their inevitable effect. The castes which exhibit the highest degree of 
intelligence are, with few exceptions, those whose functional characteristics have 
in the past been religious leadership, government service, or trade, and it is 
from these that the leading Indian industrialists,” financiers and merchants 
have hitherto been mostly drawn. Though the representatives of these classes 
have attained a high degree of suceess in Bombay and Gujerat, and though 
there are numerous instances of successful Indian industrial enterprise in 
other parts of the country, Indian capitalists generally have followed their 
ancestral tradition of rural trade, and have confined themselves to the 
finance of agriculture and of such industries as already existed. When com- 
munications were improved and India was brought into effective touch with ' 
the outside world, traders took advantage of the changed position merely to 
extend the seale of their previous operations. Like the landlords, they 
lent money to the cultivators and found a profitable investment in landed 
property. In trade and money-lending and, to a less extent, in financing 
village artisans, the trading classes found that large and certain gains were 
to be made; while modern industries required technical knowledge, and 
offered only doubtful and, in most cases, apparently smaller profits. The failure 
of the more intellectual classes to take advantage of the new prospects was 
especially marked in Bengal, where it contrasts with the success of local 
European enterprise. Here and in most parts of India, these classes grasped 
eagerly at the prospect of Government, professional, and clerical employment, 
and freely availed themselves of the system of education which was brought 
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into being by the British Government, partly with a view to fit them for that 
very work. The effect of the purely literary type of education, which was the 
only one generally provided, has been so frequently discussed that it is not 
necessary to pursue the subject here in detail ; it is, however, very necessary to 
realise its importance as a factor which has militated against industrial deyelop- 
ment, and to emphasise the necessity for a system of education which will 
impart a practical bias to the minds of Indian youths. 


102. The state of affairs in Bombay is altogether different. If the cause be 
sought, some indication of it may be found in the fact that Indians have held a 
large and important share in the trade of Bombay since the city first came into 
English hands. The Mahomedans of the west coast, especially, traded by sea 
with the Persian Gulf, Arabia and East Africa from much earlier times. The 
Parsees and Hindus from the northern Bombay coast districts are recorded, at 
the beginning of the British occupation, as taking, with the Mahomedan sects of 
Khojas, Memonrs and Bohras, a most important share in the trade of the 
port as contractors, merchants, financiers and shipbuilders, and have throughout 
shown themselves little, if at all, inferior to the Europeans in enterprise, and 
usually in command of more capital. 


The valleys of the Nerbada and the Tapti had been for ages devoted to 
the cultivation of cotton. A considerable export trade was carried on from 
Broach and Surat, the ports at the mouths of these rivers, with the aid of 
an efficient maritime population. The Parsees also after settling in this 
tract secured a share of the trade. With the silting up of these rivers and the 
Increase in the size of ships, Bombay became the centre of the export trade 
from the west coast of India. The import of coal from England facilitated 
the starting of the first cotton mill in Bombay in 1851 bya Parsee, Mr. 
C. N. Davar. The number of mills increased slowly at first, and it was not. 
tillthe cotton boom of the early sixties had come and gone, and the value of 
steady industrial investments had made itself appreciated, that it became consi- 
derable. By 1876 it had risen to 29, and the manufacture of cotton had 
become accepted as a safe and profitable investment for capital, while by 1889: 
it had increased to 69, after which came a lull, but a further rapid-rise took 
place after the year 1895, and the subsequent expansion has been continuous. 
Much of the capital invested was derived from the profits made in the opium 
trade with China, and, of course, from the money which the cotton boom brought 
into Bombay. The cloth trade with Africa and Arabia and the yarn trade with 
China had become important by 1882. The closing of the Indian mints in 1893. 
to the free coinage of silver, torether with the industrial development in recent 
years of Japan, which now not only supplies its own needs but is a keen com petitor 
with India in the China yarn market, have to some extent retarded the rapidity 
with which the Bombay yarn industry was previously expanding, and have- 
turned the attention of those interested in it to the production of cloth on a larger 
scale. At the present time, the number of mills controlled by European interests. 
is trifling, and the proportion of European mill employés also tends to decrease, 
The marked contrast between the trading and industrial position of Indians in 
Bombay and Calcutta, and the light thrown thereby on the important question 
how to assist the Indian people, generally, and educated Indians, in particular, 
to take an increased share in industrial enterprise, must be the excuse for q 
somewhat prolonged discussion of this subject. 


Tt is noteworthy that in Many cases the classes most successful in industrial 
and trading enterprise do not care for employment of a nature demanding skill 
in industrial technique. In some parts of India, Brahmins, though less 


engaged in trade, produce a fair number of engineers and other skilled 
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industrialists. It is not in manual skill, if they care to acquire it, or in the 
‘eapacity for understanding technical problems, that the castes which have in 
the past sought knowledge rather than commercial success, are deficient; 1t is 
rather in enterprise and in business sense, qualities which cannot be developed 
by a purely literary education and are more dependent on youthfal environment. 
_A few individuals, possessed of greater determination or aptitude than their 
fellows, have, however, achieved varying degrees of success. 


103. A brief account of the swadeshi movement, a popular effort to promote The swadesh¢ 
indigenous industrial enterprise which was taken up by the educated classes in Movement 
most parts of India, though especially. in Bengal, will illustrate both the 
desire of more advanced Indians for the industrial progress of their countrymen, 
and the causes which have hitherto combined to prevent their realising this 
‘ideal to any great extent. 


The necessity of securing for India the profits which accrue from the manu- 
facture of her raw materials, to the export of which her commercial activity 
has hitherto been mainly confined, had for many years been urged on the 
Indian public by Europeans as well as by Indians. Among the latter, the late 
Mr. Justice Ranade was the leading exponent of the new views, which 
‘4nvolyed an appeal to Indian capitalists to invest their funds more largely 
n industry, and to the younger members of the literary castes to abandon their 
traditional aversion from manual labour and to fit themselves for industrial 
enterprise. The Indian Industrial Conference, started in 1905 expressly 
to further this cause, has met regularly every year since, and has devoted itself 
to the dissemination of industrial information and to a propaganda of its views 
among the educated classes, At a slightly later date, swadesht principles began 
to receive the support of the more advanced Indian politicians, especially in 
Bengal owing to local causes. ‘The success of Japan in ler war with Russia 
appealed strongly to the imagination of educated Indians, who saw in Japanese 
progress and efficiency an example of what could be accomplished by an eastern 
nation. It was to the policy of the Japanese Government that the great 
industrial advance of Japan was ascribed by them, and numerous Indians began 
at this time to repair to that country for industrial training. These causes 
led to the increased use of Indian goods and to the starting of small factories 
by Indians, especially for the manufactare of  piece-goods, soap, 

-matches, pencils, and cutlery, and of stores where the products of these 
. factories were to be sold. This was in itself a laudable idea, and it was 
financially supported by many persons who were entirely free from all extreme 
political views. But the boycott of foreign goods, which was the form given 
to the movement by some of its more advanced supporters, carried with it the 
elements of failure, by alienating in many quarters the sympathy and support 
which it might otherwise have claimed. 


104. The original movement also suffered from serious errors. Too many of 
its disciples were apt to suppose that, because an article was manufactured ~ 
abroad and imported into India, it could necessarily be made in India at a 
profit, Unfortunately also, the promoters of the newly established concerns 
lacked business ability and practical experience, and overlooked the fact that 
the imperfect theoretical knowledge of an industry, acquired from the study of 
books or even in technical institutions, is an imsufhicient equipment for under- 
taking manufacture ou a commercial scale. Professional men and landowners 
put money into businesses that commanded no better technical direction and 
expert knowledge than those of youths half trained in this way. Even where 
amore experienced men were forthcoming to carry on the actual work, the industry 
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or its location was too often selected by its promoters without a due considera- 
tion of the economic factors involved; and concerns were frequently started 
with inadequate capital. For reasons which are discussed in the next chapter, 
Government was unfortunately not equipped to meet the tide of enthusiasm 
half-way; to guide it to suecess by expert aid and business advice ; and to place 
the country on the path of sound industrial development by the provision of 
systematic technical and commercial education. The swadeshi movement thus 
resulted in numerous failures, almost always due mainly to lack of business 
aptitude and commercial and industrial experience in classes which had had no 
opportunity of acquiring them, It says much for the strength and soundness of 
the feeling which underlay the effort, that it still remains to some extent 
effective, and that a few professional men and landowners are still found, 

in Bengal and elsewhere, 7 support swadeshi enterprises with such capital 
as they can afford. 


CHAPTER VIII. 


GOVERNMENT INDUSTRIAL POLICY IN RECENT YEARS. 


105. The commercial instincts of the East India Company had from\jits History of 
earliest days in this country led it to make various attempts to improve those Teeent 
Indian industries from which its export trade was largely drawn, as, for example, pojicy of 
by organising and financing the manufacture of ¢otton and silk piece-goods and industrial 
silk yarn, although this policy met with opposition from vested interests in development. 
England, which were at one time sufficiently powerful to insist that 1 should he 
suspended and that the Company should instead concentrate on the export from 
India of the raw material necessary for manufactures in England. The effects 
of this traditional policy continued for some time after the Company had ceased 
to be a trading body, and even after it had been replaced by the direct rule of the 
Crown, and doubtless moulded such subsequent efforts as were made in the same 
direction by Government. But as laissez-faire views gradually gained increasing 
aceeptance both in England and in India, these spasmodic efforts became less 
frequent, and the first attempt at a general policy of industrial development took 
_ only two forms—a very imperfect provision of technical and industrial education, 
and the collection and dissemination of commercial and industrial information. 

One expression of the latter policy was the Calcutta Exhibition of 1884-85, which 
led to the institution of the Calcutta Commercial Museum, now part of the 
Indian Museum, and to the examination of Indian industrial resources by the 
Reporter on Economic.Products. Sir George Birdwood's work on the “ Indus- 
trial Arts of India,” the “Indian Art Journal,’ the Indian and Colonial 
Exhibition held in London in 1886, and the institution about 1890 of a series of r 
provincial monographs on Indian industries may be regarded as isolated and 
desultory efforts in the same direction. Various experts also were employed to 
investigate matters of industrial importance and awaken interest in them, while 
the Gedlogical Survey began to deal with the economic uses of minerals, a 
* braneh of its work which was more definitely systematised from about the year 
1904. 

All that was done, however, was due rather to a few far-sighted individual 
officers than to any considered and general policy on the part of Government, 
though it is true that Government recognised the need for such a policy by the 
creation in 1905 of a separate imperial Department of Commerce and Industry. 

Even 0, it is believed that this department by no means took the form originally 
contemplated by Lord Curzon, the Viceroy responsible for its inauguration. 
Tt is to the initial phases of this movement and to the severe set-back which it 

received in 1910 from a decision of the then Secretary of State, after detailed 

proposals for organisation and work had been actually elaborated in the United 
Provinces and Madras, that we now desire to draw attention. 


t 


106. In 1907, a conference. was held at Naini Tal by Sir John Hewett, United 
Lieutenant-Governor, of the United Provinces, who had been the first Provinces. 
Member in charge of the new Department of Commerce and Industry. 

The proposals accepted at this conference included the appointment 
of a provincial Director of Industries, advised by a board of officials and 
business men, whose main functions were to be the acquisition and ne: 


Madras. 
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tion of industrial information, the introduction of new and the stimulation 
of existing industries. For these purposes the Director was to be provided 
with an expert staff, and to have the control of industrial and technical 


education and, in particular, of a technological institute to be established at 


Cawnpore, the professors attached to which were to assist by investigation and 
adyice in the solution of industrial problems. With the help of the staff of 
the technological institute, the Director was to pioneer new industries and to 
experiment in improved methods and demonstrate their application to certain 
existing industries on a commercial scale. In their Resolution No. 1163-XVII- 
415, dated 27th August 1913, the United Provinces Government reviewed the 
extent to which subsequent experience had led them to modify their ideas,which 
had, however, only heen carried imto effect toa very limited degree. Their 
most, important conclusions were that the headship of the technological institute 
should be separated from the Directorship of Industries, owing to the fact that 
a scientist was clearly needed for the former anda man of general industrial 
and economic knowledge with a business instinct for the latter; and the 
recognition of the truth that the science of directing organised industrial con- 
cerns can only be learned by experience, and notin technological institutes, 
however elaborate their equipment, 


In pursuance of the recommendations of the Naini Tal conference, loans or 
grants were given to several concerns, especially tosugar factories. Some of these 
were spent, under the advice of the Goverhment Sugar Engineer, in remodelling 
existing factories, The inevitable difficulties besetting these early attempts to 
assist industry, in the absence of a properly considered and accented policy or 
of a systematised organisation to give effect to it, are well exemplified by the 
history of the loan given for starting a sugar factory in the Gorakhpur district, 
and of the experimental cotton-seed oil factory at Cawnpore. The loan of seven 
lakhs of rupees was granted to the sugar factory in the hope that it would induce 
capitalists to establish cane factories on modern lines. It does not appear to 
have had any marked effect in this direction, nor in the training of Indian 
apprentices as sugar makers, which was one of its conditions. Though the 
proposal was examined and reported on in the first instance by the Sugar 
Engineer to Government and the Director of Agriculture, the terms of the loan 
did not bind the company to accept advice from, or even to permit inspection 
by, any Government officer. The machinery and the process adopted were not 
in all respects suited to Indian conditions ; the first season or two were unfayour- 
able, and the enterprise naturally suffered at; first. 


The Government pioneer oil mill was started at Cawnpore under the 
management of a European agency firm, to investigate the possibility of the 


- extraction of cotton-seed oi] on a commercial scale, The venture was initiated 


without the assistance of any expert in cotton-seed oil manufacture, and was 
subsequently closed down in consequence of orders of the Secretary of State 
of which more will be said below. The mill had not worked long enough to 
yield definite data of commercial value, though the results were said to be 
promising. It was made over to private owners, who found it necessary to 
modify the plant installed by Government, which was not of the most heen 
type for its purposes. 


, 107. In the early nineties of last century, proposals that the water power, 
which would become available on the completion of the Periyar irrigation 
project, should be utilised in the manufacture of aluminium by the then new 
electrolytic methods, had awakened interest in the Madras Presidency. Nothing 
has come of these proposals, and to this day the water power remains undeve. 
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loped ; but in 1898, Government sanctioned experiments at the School of Aris 
in working up sheet and ingot metal procured from the British Aluminium 
Company to determine whether the metal would prove useful to the people of 
India, and, if so, to build up a market for it-in the country, which would justify 
the establishment of hydro-electric works for its production from Indian ores. 
It was thought that, if aluminium could be smelted in India, it might prove a 
convenient substitute for copper, brass, tin, zinc and lead in many of their 
industrial and domestic applications. The average yearly imports of copper and 
brass from 1891 to 1896 had been over 24,000 tons witha yalue cxceeding two 
crores of rupees, and it appeared well worth while to make some attempt to 
introduce a metal, which could ultimately be manufactured in the country, 
as a substitute for those which, as it then seemed, must be imported. In the 
course of six years, a fairly large business in aluminium hollow-ware was 
developed, and a demand was ereated which led to the establishment of a 
number of small factories in other parts of India. At the end of 1903, the 
Madras Government considered that they could not usefully carry on the work 
any longer, and they sold their plant and stock en bloc td the Indian 
Aluminium Company for a lump sum which left them with a clear profit of 
Rs. 30,000 on their experiment. The imports‘of the metal thereafter steadily 
increased, and in 1912-15 amounted to nearly 1,800 tons valued at over 25 
lakhs of rupees, but the outbreak of war seriously restricted further progress, 
and the prohibition of imports of aluminium in 1916 necessitated the closure of 
the fuctory, atleast temporarily. The experiment has not yet achieved its 
original object, but it has created a large market for aluminium in India 
which is a desirable preliminary to the establishment of works in the country 
for the extraction of the metal. During the five years 1911—1916 (in two 
of which operations were seriously affected by the war) 5,737 tons of 
aluminium, valued at over 89 lakhs of rupees, were imported. 


The success which attended their initial industrial endeavour led the 
Government of Madras in 1899 to obtain sanction from the Secretary of State 
to the appointment of a whole-time officer, to supervise and stimulate technical 
and industrial education. In the first instance, the appointment was sanctioned 
for three years and was renewed for a similar period, and finally, in 1906, was 
extended for a further period of five years, when the officer was designated 
the Director of Industrial and Technical Enquiries. A detailed history of the 
work in Madras has been prepared under the orders of the Local Government 
and submitted tous as a “Memorandum on the Department of Industries in 
the Madras Presidency,” (Appendix J.). From this memorandum it will be 
seen that step by step the Madras Government committed themselves to an 
increasingly active policy for the promotion of industries. Hand-loom weaving 
was greatly developed, the chrome process of manufacturing leather was intro- 
duced, irrigation by pumping was started and boring for water was undertaken ; 
in addition, an organisation was created for assisting private individuals to 
install power-driven machinery and plant. These numerous activities aroused 
the opposition of the-local European commercial community, who interpreted 
them as a serious menace to private enterprise and an unwarrantable interven- 
tion on the part of the State in matters beyond the sphere of Government ; on 
the other hand, the Indian public approved of the policy which had been 
pursued. 

108. There were, however, certain incidents in the history of the develop- Effect of Lord 
ment of industries in Madras which merit special notice. An industrial este siete 
conference was held at Ootacamund in 1908, The Madras Government Order 9) ingusinial 


No. 2894, dated 17th October 1908, reviewing its recommendations, appointed policy, 
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a special officer under the title of Director of Industries, to control pioneer 
enterprises and practical industrial education, and to establish a bureau of 
industrial information and an industrial museum. The conference had 
recommended that he should be assisted by an Advisory Board. Technical 
eilucation was to remain under the Director of Public Instruction. But when 
the scheme was laid before the Secretary of State (Lord Morley), the essential 
~ feature of experiment and demonstration by Government agency on a 
commercial scale entirely failed to seeure his approval. In his despatch 
No. 50-Revenue, dated 29th July 1910, Lord Morley said that the results of the 
aitempts to create new industries were not of a character to remove his doubts 
as to the utility of State effort in this direction, unless it were strictly limited 
to industrial instruction and avoided the semblance of a commercial venture. 
The policy, which he was prepared-to sanction, was that State funds might be 
expended upon familiarising the people with such improvements in the 
methods of production as modern science and the practice of European 
countries could suggest. Further than this the State should not go, and it must 
be left to private enterprise to demonstrate that these improvements could he 
adopted with commercial advantage. 

Lord Crewe, who followed Lord Morley as Secretary of State for India, in 
his despatch No, 24-Revenue, dated March 12th, 1912, expressed views some- 
what divergent from those of his predecessor :— 

“The creation of aseparate Department of Industries in the Madras 

— Presidency must turn ton the question of the functions propdsed 
to be assigned to it, As regards the latter, I must reaffirm my 

predecessor's decision against the extension of its activities to 

trading on commercial lines, I have no doubts as to the wisdom 


of that decision. At the same-time I desire to point cut that the. 


Government of Madras appear to have placed too limited a 
constrnction upon the orders given in my predecessor’s despatch 
of 29th July 1910. The policy which he then sanctioned. was 
that State funds might be expended upon familiarising the 
people with such improvements in the methods of production as 
modern science and the practice of European countries could 
suggest. This need not be interpreted as confining instruction 
solely to industrial schools. Iam prepared to recognise that in 
certain cases instruction in industrial schools may be insufficient 
and may require to be supplemented by practical training in 
workshops where the application of new processes may be 
demonstrated ; and there is no objection to the purchase and main- 
tenance of experimental plant for the purpose of demonstrating 
the advantages of improved machinery or new processes and 
for ascertaining the data of production. Ihave, for example, 
in view the experiment which the Government of the United 
Provinces is now carrying on with a small sugar plant. 
Such an experiment does not exceed the limits within which 
the Government of Madras may promote the industrial deyelop- 
ment of the Presidency.” | 
Lord Crewe stated in addition that he was prepared to sanction the cons- 
titation of a Department of. Industries on the lines subsequently laid down in 
the Madras Government Order No. 568, dated April Ist, 1914, where the fune- 
tions of the Director of Industries are defined as follows :— 
(1) to collect information as to existing industries, their needs and the 
possibility of improving them or of introducing new industries ; 
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; as les 
(2) to carry out and direct experiments connected with such enquiries; 
(3) to keepin touch with local manufacturers, to bring the results of 
his experiments to their notice and to obtain their co-operation 
in the conduct of operations on a commercial scale ; 
(4) to supervise the training of students ; and 

’ (5) to advise Government with regard to technical matters involving 

 Jegislation. j ; 

109. Even after Lord Crewe’s despatch the Government of India seemed 
to be in doubt asto how far they would be justified in sanctioning proposals 
for demonstration plants, financial assistance and other -forms of direct aid 
to industries, Their desire to move in these matters, which had not so far 
reached the stage of active fulfilment, had received a decided set-back. The 
difficulties were increased by the fact that they had neither the organisation 
nor the equipment to give effect even to the comparatively limited policy sanc- 
tioned by Lord Morley. It was not, however, till some time after the out- 
break of war that they resolved to examine the question in a comprehensive 
way, and to that erd appointed our Commission. 

The attitude of Government did not satisfy the important section of 

Indian public opinion which desired the industrial regeneration of the country. 
The reversal of the policy enunciated by Lord Morley was frequently demand- 
ed; and the success of Japanese industries, brought home forcibly to India by 
_ avery large increase of Japanese imports, was cited-as an instance of what 
a previously backward eastern nation could accomplish with Government 
encouragement. 

710, The Eastern Bengal and Assam Government held a conference at Subsequent 
Dacca in 1909, which made certain proposals involving the creation of a G tory of ' 
Department of Industries and the establishment, in connection with a scheme rebels 
for technical and industrial education, of a central institute at Dacca, one Eastern Bengal 
function of which would be to impart, with the help of small Government #4 4ssam. 
factories grouped round it, practical traiming under commercial conditions, The 
introduction of pioneer factories was also proposed. The Secretary of State (now 
Lord Crewe) expressed general approval in his despatch - No. 12-Public, dated 
19th January 1912. A scheme had also been devised for a technological institute 
at Caleutta; but owing to the readjustment of the boundaries of the Bengal 

vinces in 1912, it was found necessary to recast both these schemes, and 
with this object a report was prepared in 1913. No practical effect has so far 
been given to these proposals, which have been cfiticised in paragraph 219 of 
the Bengal District Administration Committee's report as tending to give too , 
purely educational a bias to the objects and methods of the Department 
of Industries. 

The United Provinces Government appointed a Director of Industries in United 
1910, and further loans were subsequently made to various industrial concerns Provinces. 
by this Government A depdt for the sale of the products of cottage industries 
was started at Cawnpore; a glass worker and 2 press-tool maker were obtained 
from England; and various investigations were made into the possibilities of 
¢ertain local products, notably dyes and tanning extracts. 

Directors of Industries have been appointed by the Governments of Other Provinces, 
Madras, the Punjab, Bengal, Bombay and the Central Provinces. These 
appointments have been filled, at any rate temporarily, from the Indian 
Civil Service. 

In Madras, the Industrial Department was broken up, after the receipt Madras, ~ 
of the Seerctary of State’s orders of 1910, into a Pumping and Boring 
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Department directly under Government, and an Inspectorship of industrial 
schools under the Department of Public Instruction. Both these branches 
were for a time under the control of the same officer, who was assisted by 
dyeing and leather experts in other work which he was also detailed to super- 
vise. The Industrial Department was reconstituted with effect from 21st 
March 1914, but owing to various causes little progress has been made in the 
work under the charge of the dyeing and leather experts, though a central 
institute for dyeing, weaving and metal work in Madura is under construc- 
tion, and a tanning and leather school has been in existence for some years. 
After the outbreak of war, the Madras Government thought that an effort 
should be made to take advantage of the temporary cessation of foreign com- 
petition to start new industries and revive certain ostensibly promising 
industrial ventures which had previously failed. The manufacture of glass, 
paper and pencils, and oil-seed milling were attempted, but unforeseen diflicul- 
ties arose from inability to obtain plant and the services of suitable experts. 
The glass experiments completely failed, and the attempt to introduce modern 
methods of milling oil seeds, owing to non-delivery of the machinery, did not 
advance beyond the experimental stage, the results of which were favourable. 
The manufacture of paper was started again at Punalur, and, after unsatis- 
factory experiments with a number of Indian woods, the pencil factory set up 
in Madras has achieved considerable suceess with cedar wood imported from 
British East Africa. 

In Bombay, an Advisory Committee was appointed in 1915 io report on 
such schemes as were submitted for its approval, and adyise the Government as 
to the support which should be extended to these. Atthe beginning of 1918 
this committee was dissolved at its own suggestion and replaced by a Director 
of Industries. 

In the Central Provinces, the Director of Agriculture in 1911 was 
appointed Director of Industries also and charged with the main task of aiding 
certain selected cottage industries. The staff of his department included a 
textile expert and a European craftsman, who is head master of the School of 
Handicrafts at Nagpur, and whose duties include the giving of advice and help 
to local artisans in wood and metal. In 1917, a separate officer was temporarily 
appointed as Director of Industries. 


In almost all provinces, the Departments of Co-operative Credit assist 
cottage industries to organise, finance, purchase and distribute on co-operative 
lines. Little, if any, progress, however, has yet been made in co-operative 
production. 


111. Industrial surveys were undertaken at various times between 1890 
and 1914 in Bengal, the United Provinces, the Punjab and the Central Pro- 
yinces. The Bengal Government in particular carried out no less than three, 
but nothing definite seems to have resulted from any of them except the report. 
None of these surveys was made by officers with technical knowledge of any 
industry, and they were allconfined to a deseription of the various provinces 
from an economic point of view, including superficial accounts of organised 
industries and more detailed investigations of small and cottage industries, with 
descriptions of processes, rates of wages, cost of raw material, and prices of 
and demand for products. The reports usually include proposals on very general 
lines for the improvement of local industries, with schemes for the organisation 
of the necessary staff. They are useful only for administrative purposes as 
reviews of the existing industrial position, and as affording a basis for the 
organisation of a local Department of Industries. Expert cxaminations of 





, 7 


particular industries also havé been made in Bombay, but the publication of 
the information so acquired has not had much, if any, practical influence on 


This account of the efforts made by Government for the improvement of ~ 


Indian industries shows how little has been achieved, owing to the lack of a 
definite and accepted policy, and to the absence of an appropriate organisation 
of specialised experts. Such experience as has been gained in the few attempts 
which have been made by the Imperial and the Local Governments is chiefly 
of a negative character; much valuable time has been lost, during which subs- 
tantial advances might haye been registered, and the outbreak of war, which 
should have proved an opportunity to reap the fruits of progress, has served 


‘mainly to reveal and accentuate startling deficiencies. 
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CHAPTER IX. 


THE ORGANISATION OF SCIENTIFIC AND TECHNICAL : 
SERVICES AND THE PROVISION FOR RESEARCH 
WORE IN INDIA AND ABROAD. 


113. In the course of our tours we visited the Forest Research Institute Existing position 
at Dehra Dun, the Agricultural Research Institute at Pusa and the Indian ° tesearch work 
Institute of Scienéé at Bangalore. We also inspected the laboratories and — 
equipment for researeh work in the Agricultural Colleges at Cawnpore, Nagpur, 
Coimbatore and Lyallpur. Further we made a special point of ascertaining 
what facilities existed under the Education Department in schools or colleges, 
under other departments of Government or privately, for research work, whieh 
would in any way promote the industrial development of the country. We 
also took occasion to enquire to what extent useful work has been done for India 
by the Imperial Institute, and to what extent it was considered desirable to 
refer problems to scientific men at home. 

We were impressed by the value of the work which has already been 
done in the organised laboratories, and by the absolutely unanimous opinion 
whieh was expressed by all scientific officers as to the inadequacy of the 
staffs in point of numbers. Everywhere we were brought face to face with 
unsolyed problems, requiring scientific investigation on an extended scale. 
On the one side, we saw the results accomplished by enthusiastic scientists, 
which, regarded from the purely economic aspect of the question, have added 
enormously to the productive capacity of India; on the other side, we were 
told by forest officers, agriculturists and indigo planters, engineers and manu- 
facturers of the limitations placed upon the development of their work and the 
frequency with which they were brought to a standstill by a lack of knowledge 
regarding matters which could only be ascertained by systematic research 
work, Such success as has been attained by the Institutes at Pusa, Dehra 
Dun and Bangalore should not be gauged solely by its pecuniary returns, as 
the experts employed have had their attention directed to specific problems 
urgently calling for solution, and those which were likely to yield immediate 
results have naturally been taken up first. 

We do not propose to deal with the general problems of pure scientific ~ 
research; but in relation thereto, attention should be forcibly drawn to the 
striking success obtained by those officers in Government departments whose 
position has enabled them to specialise in their work. 


113. As industries conducted on modern lines, with facilities to keep abreast Soientific advice 
of developments in other countries, require technical as much as commercial an essential 
experience and efficiency, it is desirable that each scheme should be examined Pheer iO to 
by appropriate technical specialists before Government grants concessions or Biba = 
promises in advance any form of support toa new industrial enterprise. The 
absence of such teehnical officers and the consequent inability to distinguish 
between the good and the unsound industrial schemes offered, have given 
rise to undue hesitation in granting reasonable concessions. Frequently, 
therefore, there has been displayed by Government officials an apparent 
indifference to industries, which has been confirmed in the public mind 
by the absence.of any openly expressed policy of encouragement, 
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The maintenance of a staff of suitable technologists and scientific experts 
is thus essential to industrial development. The most prominent deficiency 
and most promising field is in connection with research work on the raw 
materials of the country, especially on the vegetable products, As a 
consequence of the maintenance of a well organised, though small, 
Geological Survey Department for the past 60 years, our information 
regarding the mineral resourees of the country has reached a relatively 
satisfactory stage; indeed, there are various mineral propositions that 
are merely awaiting advances in other directions for exploitation to commence, 
and Government has, at its command, in the Geological Survey officers, 
4 corps of specialists who can be relied on for the necessary advice as 
development proceeds. 


Ii4. In the case of vegetable products, however, which occur in such 
enormous quantities and great variety, comparatively little work has been 
done of the kind necessary to translate the purely scientific data into a 
form suitable for the investing industrialist. Sir George Wait® has 
gathered together a mass of material which, in bulk, is evidence of 
the great amount of work done by him and by many other workers, 
official and private. But examination of the data concerning any product 
of probable commercial value Senerally brings into noticeable relief our 
Ignorance of the very facts that are necessary for satisfactory industrial 
enterprise. 

Samples of yegetable products have been examined by scientific workers, 
either in India or abroad ; chemical analyses and other tests have been made : 
but often there isa doubt as to whether the samples were representative, whether 
they represented the plant at its best, whether similar or better results could be 
obtained under regular commercial practice, whether the materia] occurs in 
quantities that would permit of- economic assembly at a suitable place of 
manufacture, or whether the accessory conditions are such as to justify ca pital 
outlay. Data such as these are necessary before a wise investor will risk his 
money in an industrial enterprise that depends on the maintenance of a 
supply of raw material of the right sort obtainable under favourable 
conditions, 


115..These data, it is true, can be obtained by any private individual oy 
enterprising company, but it is important to remember that the individual or 
company, who undertakes “ prospecting” work of any kind, expects very 
properly to be paid for each successful find much 1 ore than its actual cost 
he must cover those of his losses that are due to unsuccessful ventures, and 
thus each enterprise that is taken up becomes charged with the expenses 
of those that are abandoned, the capital is correspondingly “ diluted ", and 
the industry is handicapped. ‘ 


Vor most industries, it is not the chief raw material that gives the wise 
investor anxiety so much as the acgessories. Thus the expert prospector of 
one substance nay find his favourable results of no use, without favourable 
results of a Wholly different elass. - Further, for general industrial Progress 
the manufacturers of India must be in a position to make use of the results 
of work done elsewhere: but to apply them to local conditions ig often by 


‘No means easy. In some instances, the information ayailable is designedly 


left incomplete and gaps haye to be filled in by trials and experiments, whilst 
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** Commercial Produats of India, published wader the authority of the Becretary of State for India by 
John Mortar, 1908, whieh ts a short edition revised io 1908 of Watt's “ Dictionary of tha Economic Prody be 
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the adaptation of methods and processes to Indian conditions and to Indian 
materials often involves research work of a complex and difficult character. 
Between the first stage of the inception of an industrial undertaking and its 
aciual realisation there is usually a necessity for scientific and expert control, 
Much money inthe past would have been saved, if the importance of these 
preliminary investigations had been realised. Ordinarily, no firm ean afford 
to risk the cost of employing the various experts so required in an uncertain 
yenture, This is more appropriately the business of the State, and the survey 
of its natural resources should be undertaken systematically, not in the form = 
of an isolated series of special prospecting tests, which results in frequent 
repetitions, with wasteful overlapping of results and embarrassing gaps. The 
best intentions on the part of Government and a wise policy of industrial 
encouragement will never have their full-value, unless preceded by a systematic 
survey of the country’s natural resources. Private enterprise, however, will 
follow in a healthy form and with little artificial stimulus, when sufficient 
information of the right kind is made available in a way that reduces the 
opportunities of the speculator to prey ona credulous investor. The striking 
financial results, which followed quickly and directly after the employment 
from about 1905 of scientific specialists in agricultural research, demonstrate 
the wisdom of investing in modern science, and indicate also the opportunities 
that have almost certainly been missed in many other ways that affect 
the prosperity of the people and the revenues of the State. We have thus no 
hesitation in recommending a very substantial increase in the scientific and 
technical services as essential to industrial development. 


116. We have discussed with various witnesses the form of classification Existing lack ot 
and organisation most likely to be effective for the scientific services of a country organisation in 
of the size and yaried character of India. The problems of pure research ——— 
require a high degree of specialisation, which will become more pronounced or ae 
with the development of the sciences generally. For the practical application 
of the results of research, however, a wider appreciation of other sciences, an 
acquaintance with business methods, and sometimes intimate local knowledge are 
necessary. India has at times had the benefit of both types of scientific men, 
and for want of official co-ordination has often suffered from both. 


Tn addition to a general deficiency of scientific and technical officers, there 
is a noticeable absence of anything approaching a natural classification of the 
yarious classes of experts employed. Scientific and technical officers are 
employed, sometimes as whole-time officers in an organised and graded service ; 
at other fimes as experts on short-term agreements. There is a general want of 
uniformity and an absence of system about their functions, powers and terms 
of service. We have found the scientific experts forming heterogeneous 
groups, with no uniform conditions of service, with no definitely established 
policy or precise limits to their activities. The result is waste of money in 
duplicating equipment, absence of combined effort to form satisfactory reference 
libraries, overlapping of research work on some questions with consequent 
neglect of others, absence of authoritative check as to the value of results, 
confusion among the general public, and a disconcerting variety of isolated or 
short-lived serial publications. 


117. If one takes any single science, say, zoology, the problems that arise 
may be referred, in a purely haphazard way, to any one of many zoologists—to 
an officer working under the Forest Department at Delira Dun, to any one of the 
yarious kinds of zoologists employed by the imperial or provincial Agricultural 
Departments, or at the Indian Museum at Caleutta. Not one of these officers 
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has any regular means of knowing what the others are doing ; there is no one to 
check his results, and no one journal to which outsiders can refer as covering 
the whole range of zoological research activities in India. The zoological staff 
of the Caleutta Museum has recently been constituted as a Zoological Survey 
of India, but there are still more official zoologists outside than within the 
new department, which consists of only four zoologists, 


The members of the Botanical Survey of India are only five in number, 
but all are largely occupied with extra-departmental duties, while 9 far 
larger number of official botanists are employed in quite other departments. 


For the various chemical problems that are essential to industria] 
development in the country, this form of organised confusion exists even on a 
larger seale. Chemists are employed by the various provincial Agricultural 
Depariments, but some of them we found to be occupied with problems like 
dyeing, paper-pulp making and the extraction of drugs, being apparently 
unconscious of what has heen done, and is now being undertaken, in other 
parts of India. Chemists are employed at the cordite factory near Wellington 
under the Ordnance Branch of the Munitions Board. A tinctorial chemist is 
employed under the Director of Industries in Madras, and another under the 
Director of Industries in the United Provinces. A mineral chemist works 
under the Geological Survey. One or two metallurgical chemists are engaged 
as inspectors of steel at Kalimati. Chemists are employed in the Medical 
Stores Department, in the Mints, in the Forest Department, under the 
Superintendent of Local Purchases, under the Collectors of Customs, as 
professors in various Government Colleges, and as chemical analysts to Local 
Governments, while there appear to be no definite conditions governing the 
reterence of chemical problems to the Imperial Institute in London. Most of 
these chemists may be required togive authoritative advice on any branch of 
chemistry; they are in isolated posts, generally with no official prospects of 
promotion of a kind that would satisfy any scientific man of energy and 
ability. It is not within any one’s powers to obtain a collective opinion on any 
chemical question. The permanent official establishments are also supple- 
mented at irregular times by the employment of temporary experts, on the 
apparent assumption that India has insufficient problems to oceupy the life’s 
/ | work of one man in connection with such large industries as silk, tanning, 

glass, glycerine, paper-pulp, and soap. 





Apart from the dissipation of energy due to this unorzanised variety, the 
: employment of isolated experts, whether permanent or temporary, results in a 
waste of money. A scientific service, with a definitely established position, 
can attract recruits for smaller initial pay than one of unknown prestige, 
Many of the scientific. specialists quickly reach their. maximum salaries, and, 
witnessing the gradual rise in pay and position of their contemporaries in 
other services, naturally grow discontented, and consequently become of 
reduced value to the country. In view of the fact that no quantitative 
standard can be established to gauge scientific research, no one can say what 
the country loses hy discontent among its scientific staff, 


Classification of 118. There are tayo principal ways in which scientific officers can be 

acientific officers. «)aesified, viz., (a) by taking the single science subject as the main bond of union, 
or (4) by-taking the application of the various sciences asthe line of primary 
grouping. The Geological Survey and the Agricultural Departments are our 
most satisfactory cases to illustrate each method of classification —the scionue of 
geology is the bond in the first ease, and the application of such sciences as 
entomology, botany and chemistry to agriculture in the second, 
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The Geological Survey is organised and equipped to deal with all problems (a) The scienge 
connected with the development of our mineral resources, namely, the various 4s the bond : 
branches of pure geology required to complete the general geological map of a 
India, mineral statistics, information regarding mineral occurrences, and the . = 
conditions under which prospecting licenses and mining leases are granted. 

The department touches on public education iy making its reference museum 
accessible to the public and by lending officers for short periods as college 
professors. Three advantages have followed from this compact structure :— 


1. Everybody in India, whether an official or a private person, knows 
exactly whethera definite problem does, or does not, come within 
the province of the Geological Survey ; 


9%. The activities of its officers can never overlap those of another 
department without being noticeable, while no other official, 
either of the Government of India or under a Local Government, 
can pose as an authority on mineral questions without obviously 
trespassing on the functions of a recognised and established 
department ; 


3. To the rest of the scientific world a member of the Geological Survey 
always retains his caste as a geologist, andthe director of the 
department occupies ex officio an honoured position. 


These circumstances add to the prestige of the department and tend to 
foster an esprit de corps, which lends an additional attraction to the service. 
The department has maintained without interruption, since its foundation, 
a set of serial publications which, being the only publications of their kind m 
India, enable it to enjoy the benefit of a monopoly in making exchanges with 
other institutions abroad. Asa result, it possesses one of the most satisfactory 
reference libraries of its kind. This feature is one of very great importance, 
for it is difficult to over-estimate the value to the department of the certainty 
with which an officer can rely on his library in following up a line of research in 
any branch of pure or applied geology. 


The scientific officers of the Agricultural Department are bound together (5) Application of 

by the fact that their various sciences are applied to agriculture. At the Pusa sciences as the 
Research Institute the scientific officers include mycologists, economic botanists, ai : : = peri g 
entomologists, bacteriologists arid chemists. In each of the provinces, one finds, Forest Depart- 
in addition to one or two recognised agriculturists, representatives of some one ments, 
or more of these accessory varieties of scientific officers. We have been 
impressed with the high quality of officers who have been recruited in this way, 
and by the keenness which they show. They commence with a higher initial 
pay, and, up to ten years of their service, they have better prospects than the 
Geological Survey officers; but their official prospects are limited to the 
disappointingly short and blind alley into which they entered at an age too 
young to consider the ultimate aspect of this question. On the other hand, 
there is no check on the quality or quantity of work done by the various 
provincial officers. The chemist, the entomologist, or the botanist of each 
provincial Agricultural Department is a law unto himself, andis without 
the stimulating influence of other men of the same scientific caste. Although, 
for example, there isa principal for the Agricultural College at Coimbatore, 
the scientific officers associated with him, namely, an agricultural chemist, 
an economic botanist, a mycologist, and an entomologist, form, for research 
purposes, separate departments, each being free to communicale direct with 
the Director of Agriculture for the province. 
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Some of these specialists find it necessary to publish their results in extra- 
departmental journals. The plant pathologist at Pusa, for example, finds that 
his most suitable journal is one published at Berlin, and his scientific interests 
thus tend to become more closely linked with German vegetable pathologists 
than with his colleagues in the Agricultural Department of India. 

A perusal of the list of agricultural publications in India shows the wide 
field of literature oyer which the agricultural research worker must range 
before he can he certain that he has discovered the latest and most up-to-date 
information on his subject, 

The publications of the Agricultural Department fall into two main 
divisions :— 

I, Those issued by the Imperial Department of Agriculture:— 

1, The Agricultural Journal of India. (Quarterly, ) 

2. Memoirs. . (Occasional) in series, such as Botanical, Entomological, 
Chemical, Bacteriological and Veterinary, 

3. Bulletins. 

4. Annual Reports, viz., 

(i) Scientific reports of the Pusa Agricultural Research Institute, 


(including the Report of the Imperial Cotton Specialist). 
(ii) Report on the Progress of Agriculture in India. 
(ili) Report of the Imperial Bacteriological Laboratory, Muktesar, ° 
Besides these there are Proceedings of the Board of Agriculture (biennial) 
those of sectional meetings of the Board, and monographs and books, 
Il. Those issued by provincial Departments :-— 

(1) Annual Reports on the administration of the provincial Veterinary 
and Agricultural Departments, 

(2) Annual Reports on the working of the Agricultural Stations, 

(3) Occasional leaflets and bulletins on special subjects in English or 
vernacular for the use of cultivators and others. 

(4) Magazines on popular lines in English and vernacular, either 
conducted by the department or under jts patronage. These are 
monthly or quarterly, and are designed to keep the cultivators of 
the province in touch with the work of the department, 

At the Forest Research Institute, Dehra Dun, we found a forest economist, 
a chemist, a botanist, a silviculturist, and a zoologist, each working on his own 
special lines under a senior Forest officer as Director of the Institute. Tt is the — 
business of the Forest Economist to detect, if possible, ways for bringing the 
forest products into greater use for the various technical industries. To make 
his office of any practical value, therefore, he must acquaint himself with the 
details of industries like paper-making, match manufacture, the extraction of 
drugs, essential oils and perfumes, besides having a knowledge of the various 
uses to which special kinds of timber can be devoted, His activities cover a 
field nearly as wide as that formerly attempted by the Reporter on Economic 
Products to the Government of India ; and, evyenif the range of subjects which 
he is supposed to know were possible to any human being, he would quickly 
realise that, by devotion to his special work, he must sacrifice his Prospects of 
promotion to the higher posts in the Forest Department. There ig also a single 
chemical adviser, whose research work has indicated the occurrence of valuable 
chemical materials obtainable from the forests, hardly one of which he ean 
follow to the stage of establishing an"industrial proposition that would justify 
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commercial enterprise. His results, obviously, ought to come under review 
hy a chemical service, which would include chemists who could make an 
independent estimate of their importance, and practical chemical engineers 
who could give authoritative information as to their commercial value, and 
thus facilitate the exploitation of the raw products, either departmentally or 
through chemical manufacturing companies. 


119. Before balancing the relative merits of these two systems of grouping Effect of systems 
scientific officers, it is necessary to take into consideration the way in which classification 
Local Governments may be affected by the adoption of either. There is eperteriagah hdtaci? 
doubt that the second system of grouping officers, according to the practical 
application of their special subjects, lends itself more easily to the immediate 
requirements of Local Governments. The Geological Survey is strictly imperial 
in character and its officers are beyond the control of any Local Governments, 
but the range of its existing functions could not be undertaken by any Local 
Government, except by the institution in its province of another department 
of practically the same size ; forthe department is no more than large enough to 
include the necessary variety of specialists, together with un allowance for 
casualties, unsatisfactory recruits, and leave. On the score of expense alone 
provincial duplication in this way would be impracticable. Local Governments 
naturally desire to have control of the scientific officers working in their 
provinces ; they believe that their interests are nat always sympathetically 
considered by the heads of imperial departments; and the problems awuiting 
solution are so numerous that no imperial scientific department, as now under- 
staffed, can satisfy the demands of Local Governments. 


120. Whilst admitting the danger of imperial scientific officers neglecting Arguments in 
the immediate demands of Local Governments, we consider that the balance of favour of clagsi- 
advantage is distinctly in favour of grouping these officers by their principal enoe an the 
subjects in imperial services, while providing arrangements for recognising the pend. 
provincial claim to paramount authority in applying the results of scientific 
research. Our reasons are shortly these :— 


(a) The functions of scientific officers are advisory, rather than execu- 
tive. Consequently, quality of work is more important than 
promptness of action, and technical efficiency should be con- 
sidered before purely local knowledge. One has to remember that, 
unless a scientific officer specialises, his advice may be harmful. 

(b) It is not difficult to organise an imperial service so that some of its 
officers are placed temporarily under the orders of Local Govern- 
ments or other departments for special investigations of local 
value or as consultants. 

(ec) Some Local Governments are too small to maintain anything like 
the required variety of scientific officers, or even of the equip- 
ment required for research work ; they must always rely on an 
imperial staff. 

(d) Local Governments cannot offer the prospects necessary to attract 
the best type of scientific man; they have no check on the 
quantity and quality of his work, such as is possible in a large 
service with a distinguished chief ; they cannot create a reference 
library nor the atmosphere of science, without which most 
scientific men fail fo work and flourish. 

(e) The chief grievance of Local Governments is due to the fact that 

; hitherto the Government of India has never had a staff sufficient 
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to meet the urgent problems of the provinces. The cure for this 
is obvious and simple ; the scientific services hitherto have been, 
through failure to appreciate their full value, starved financially. 
(f) When a provincial scientific officer is found to be unsuitable 
in any post, it should be possible to effect a change by his return 
to the imperial reservoir, where his idiosyncrasies can be 
accommedated. Under the present arrangements, an unsatisfac- 
tory specialist employed by a Local Government cannot generally 
be dispensed with, as the Local Government has no one of the 
same caste, who can fitly judge of an expert’s qualifications. 


The constitution of a certain number of scientific services based on the 
asstimption that the science itself is a chief link between all members, does 
not prevent the formation of departments, either imperial or provincial, where 
the application of various sciences is the chief bond of union. To take a 
single scientific service as an example, many of the problems of tanning are 
mainly chemical, but the technical‘ difficulties in connection with the industry 


- are so varied, the field for research is so promising, and the duty of training 


young men to qualify technically is so pressing, that we do not hesitate to 
recommend a special department to develope an industry in which India is 
conspicuously well supplied with raw materials of all kinds. There is no 
reason why a department of leather technology, composed of different specialists, 
should not borrow one, two or- more chemists from the Chemical Service, 
keeping them for long or short periods according to the nature of their 
work. Similarly, the Geological Survey, the Forest Department, the Agricul - 
tural Departinent and some of the provincial Departments of Industries 
might obtain the necessary chemical experts by the seconding of appropriately 
specialised chemists from the general Chemical Service. 


121. The science subjects that have a direct bearing on industries and 
seem especially to merit official organisation along lines similar to those of the 
Geological Survey are chemistry, botany, and zoology. Taking chemistry 
first, it would be possible, for administrative purposes, to divide the chemists 
into three fairly compact groups which might be called, (#) agricultural, 
(4) organic, and (c) mineral chemists. In many ways the agricultural and 
the organic chemists would overlap, as many of the problems of agricultural 
chemistry are organic in their character. It is desirable, however, in a place 
like India, where agriculture is so extremely important, to give this branch of 


‘chemistry special consideration. The organic chemists would be oceupied 


largely with problems connected with forest products, drugs, perfumes, essential 
oils and dyes, leather and sugar. Many of these officers would be eligible to 
officiate in the agricultural group. The mineral chemists would include 
metallurgists, the metallurgical inspectors, and the chemists of the Mints and 
of the Geological Survey. At some laboratory recognised as the headquarters 
of the service, there should also be at least one chemist who has specialised 
in physical chemistry, for a chemist of this type would deal with the physical 
problems connected with both the inorganie and organic substances. It seems 
to us that Dehra Dun possesses many advantages as a site for the headquarters 
of this as well as of some other scientific services. The whole of the chemists 
would be under the control, for scientifie purposes, of a senior officer who 
might appropriately be called Ohief Chemist to the Government of India. 
Under him directly would he the staff of the headquarters laboratory, 
including the physical chemists, and the specialists not assigned to provincial 
branches. The other three groups would be under the supervision of 
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three Deputy Chief Chemists. Junior members of any of the three groups 
would be lent to Local Governments and the principal Government depart- 
ments for terms normally limited to five years. They would carry on the 
routine duties required, in some cases including teaching, and would undertake 
certain forms of research with the approval of the head of their service. 
All results of scientific and practical value would be published in a serial 
recognised as the authoritative publication of the Indian Chemical Service. 
Such a serial would quickly establish its position in the scientific world and 
would become a convenient medium for the publication also of papers by private 
chemists, resulting thus in the formation of an Indian ‘school’, At convenient 
intervals, most or all of the chemists might assemble for a week’s conference, 
which should be open also to manufacturing and private chemists. 


122. For the recruitment of these scientific services, we recommend that Recruitment 
to the utmost extent possible the junior appointments should be made from "24 terms of 
science graduates of the Indian Universities, and that the senior and experi- 7) 
enced men who will be required to initiate and direct research work should be 
obtained on special terms from England, when such are not available here. 
We recognise that there will, at the outset, be some difficulty consequent upon 
the conditions that will prevail in England after the war, and because of the 
relatively small field of selection which at present exists in India. As develop- 
mont of science teaching at the Universities proceeds, and opportunities for 
technical training in India increase, we believe that the necessity for importing 
specialists will greatly diminish, and that ultimately the services will be mainly 
filled with officers trained in this country. Recruits for the scientific services, 
especially the Chemical Service, should be obtained at as early an age as possi- 
ble, preferably not exceeding 25 years. We should thus secure the University 
graduate, who had done one or perliaps two years, post-graduate work, whether 
scientific or practical, but would not yet be confirmed in specialisation. The 
object of this proposal is to increase the sources of choice, and to make it less 
difficult for Government to dispense with the services of a recruit, if at the 
end of his probation he is found to be unsuitable. We assume that the 
requisite degree of specialisation will be secured by adopting a system, 
whereby study leave will be granted at some suitable time after three years 
service, when a scientific officer should have developed a distinct bent. (See 
also paragraph 334, Chapter XXII.) The creation of imperial services 
will enable us to pool our requirements in each science and thus reap the 
advantages of recruitment ina wide field. It will nus be possible, especially 
in the case of the larger services, to substitute a system of recruitment on a 
rough actuarial basis, to cover wastage and expansion, for the present ad joo 
methods, under which vacancies have to be filled, as they occur, and with 

reference to special appointments, irrespective of the quality of candidates 
available at the time. 

It is not practicable to give a precise estimate of the number of officers 
required and obtainable in the near future. It will be some years before i¢ will 
be possible to obtain the full necessary staff in India. In addition there will be 
similar post-war demands made at home and in the dominions for scientific, 
especially chemical, experts, which will render it difficult to obtain suitable 
recruits from England. It is probable, consequently, that salaries higher than 
the pre-war rates will be demanded by suitably qualified experts, and for this 
reason, among others, we urge the speedy organisation of our scientific services 
on lines that will permit of training and turning to account young Indians 
who are now taking up science with no very definite object in view. 

1l 
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Tho chemists graded as 1st class officers and now employed as such by 
Government amount to just 60, with an aggregate salary bill of just under six 
lakhs per annum, chargeable partly to Local Governments and partly to the 
Government of India. There would be no difficulty in allotting profitable 
duties to about 120—130 such officers, with an aggregate annual salary of about 
15 lakhs. 


123. It would be of little practical value to propose a full cadre under war 
conditions, but the chemical problems awaiting solution are so urgent that we 
recommend the early institution of measures for organising the research work 
of the various official and private chemists who are not already fully occupied 
with important routine duties. It will probably be necessary, at the right time, 
to appoint a special committee, which should include a distinguished chemist 
from abroad, to formulate proposals for the- permanent organisation and the 
terms of employment of the new service, and for the location and equipment of 
research laboratories. 


We have described with some detail the kind of organisation which, we 
think, will be necessary for a chemical service, because chemistry is so obviously 
and fundamentally essential to many industries. 


- 124, Imperial departments for botany and zoology are already established, 
but, as already stated, they control only a small fraction of the existing official 
activities, although these, in the aggregate, are manifestly below the require- 
ments of the country. Although agriculture and forestry show most strikingly 
the need for chemical, bacteriological, botanical and zoological (especially 
entomological) research and routine operations, these sciences appeared to us to 
have sufficient direct and indirect bearing on other industries to justify our 
inviting evidence from appropriate specialists. Among these, there was a 
general consensus of opinion in favour of the formation of imperial services, 
such as that proposed by us for chemistry atid that which is already in existence 
for geology. 4 

Tn the case of botany, the general opinion of qualified witnesses was also 
in favour of a single compact service, while, in the case of zoology, 1t may be 
advisable to recognise in a tropical country like India the large demands for,. 
and high degree of specialisation required in, entomology. Our object of 
securing the advantages of scientific specialisation without introducing the 
administrative difficulties of subdivision seems fo be met by recognising ento- 
mology as a distinct administrative unit. r 

Mr. 'T. Bainbrigge Fletcher, Imperial Entomologist at Pusa, has elaborated 
a scheme which we have published in full, (Appendix K), for we consider it 
typical of the claims which may be put forward for increased recognition by 
other groups of scientists, In many respects this scheme falls into line with 
what we regard as the most suitable form of organisation, in view of the fact 
that it is not practicable to provide sufficient special entomologists for each of 
the various growps of insects, as well as for the application of the subject in a 
country as large as India. We consider that he has established a fair claim 
for a more thorough recognition of entomology and has given good reasons for 
the maintenance of a minimum staff of 20 superior officers. 

We hesitate to offer suggestions in greater detail regarding the organisation 
of the imperial scientific services for bacteriology, botany and zoology, as we 
consider that the best plan will be the appointment of special small committees 
for the purpose of formulating proposals. These committees might appro- 
priately include, in each case, ‘a distinguished specialist from abroad. In our 
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opinion, research work and science teaching must be intimately associated, and 
_ there should be a close connection between the organised services that we are 
proposing and the educational institutions of University rank in which science 
istaught, We have already stated that ultimately the services should be 
mainly recruited from the Indian Universities, and we hope that the Uniyer- 
sities will in many instances find it advantageous to obtain their professors by 
borrowing men from the scientific services, either for short periods or perme- 
nently. We have little doubt but that the careers which will be open to 
officers in these services will provide them with excellent opportunities of 
obtaining a wide range of practical experience, both in research work and in 
industrial methods, and that, for this reason, they will attract many of the best 
University graduates. Whilst the services would offer a permanent career to 
perhaps the majority of men admitted to them, we contemplate that many 
would regard service in them as preliminary to independent work outside, 
either in public institutions or on private account. At tho present time, there 
‘ are few openings for scientific men except those offered by Government; but 
as time goes on and the industries of the country expand, there will bea 
steadily increasing demand for scientific experts on the part of large manufac- 
turers. The proposed scientific services would enable this demand to be met, 
and we can suggest no equally effective means of providing for this future need 
so long as Government continues to be the chief employer. 


195. Scientists in the Education Department are at present recruited as Relations of 

‘members of the Imperial Educational Service through the Secretary of State for Selentific officers 

special “ professorships’. This system, although it has advantages over the earch? i 

i : ae “ : OL 
former practice, which had Jess regard to the needs of modern specialisation, Department. 
involves certain obvious drawbacks. ‘The professors are comparatively young 
when recruited, and naturally develope, under noyel conditions of life and 
work, new professional interests which may or may not coincide with the 
interests of their environments. We suggest that certain of the obvious 
drawbacks of the present system would be eliminated by seconding from, the 
scientific and technical services suitable officers to act as professors for, say, 
fiye years in the various high-grade colleges under Government or University 
control. The advantages which such a system offers are mainly these :— 

(1) There would be no neces’.ty to recruit young and inexperienced 
officers through the Secretary of State or appois#fhent boards in 
London, and it would greatly increase the prospects of obtaining 
suitable Indians for such posts. - 

(2) The professors would have in view a clear idea of the connection 
between the scientific and industrial needs of the country. 

(3) ‘They would remain in touch with their own respective services in 
selecting subjects for research. 

(4) They would be better able more directly lo train students who show 
the qualities that are suitable, as recruits for the imperial 
services. 

(5) ‘This system would have the advantage of giving a change of occupa- 
tion to those who may tend to become stale and narrow through 
uninterrupted continuance in teaching under the same surround- 
ings; while, by transference from the ordinary official service to 
colleges, technical officers obtain an opportunity of renewing in & 
well-proportioned way their general knowledge of their special 
professional subjects, and the practice of teaching will bring them 


into contact with new and important interests, namely, the 
‘Ila 
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training of young men for professional careers. As members of 
services that come into contact with industrial life, they will have 
far better opportunities than isolated professors of securing suitable 
employment for their students. 

We are of opinion that a system such as that indicated above, if worked 
judiciously, will result in mutual advantage to the Education Department, to 
the Universities, and to the special scientific services ; it affords an opportunity 
for recognising the necessity of specialisation without the narrowing and deaden- 
ing results which follow over-specialisation; it permits of accommodating 
peculiarities of temperament, which may not be foreseen at, or may develope 
after, the time of recruitment; and it offers the small but important advantage 
of helping the colleges to form collections of illustrative samples from duplicates 
that can be spared by the imperial scientific services. 


126. We consider that the head of a scientific service should relinquish all 
administrative authority over any of his scientific and technical officers who 
may be transferred for service under a Local Government or under some depart- 
ment of the Government of India. 


We do not think it practicable to formulate rules applicable to all such 
services regarding questions like programmes of research work, inspection of 
results and forms of publication, but we suggest the following general principles 
as necessary to ensure the maintenance of professional standards, with due 
recognition of local administrative authority. 


(1) Whenever it is possible to lay down for any scientific officer a 
programme of research work, the local authority should not 
sanction it without consulting the head of the appropriate 
scientific service. This will prevent unnecessary overlapping 
or waste of time in taking up problems that are known to the 
central authority, from wider experience, to be infructuous. 


(2) The head of a scientific service should have the power to inspect the 
scientific work of any of his officers who have been transferred 
to the control of a Jocal authority, but his report: should be made 
to the'latter, who alone would retain the power of interference, 


(8) Reports on research investigations, of a kind ordinarily suitable for 
publication, should be reviewed by the head of the scientific 
service concerned and should not be published without his 
consent. Ordinarily, such reports should be given their first 
formal publication in the recognised journal of the scientific 
service. This rule will not prevent the issue by the local authority 
of administration or operation reports, or the local reprint for 
popular use, either in full or in abstract, of papers already 
formally published in the authorised journal of the scientific 
service; but it must be remembered that local and popular 
journals will not ordinarily be recognised by workers in other 
countries and, therefore, will not serve to secure precedence or to 
justify quotation in scientific literature. It is important, there- 
fore, to maintain the position of the authorised central journal, 
and to ensure its being made as nearly as possible a complete 
and authoritative record of scientific results; such a central — 
journal will soon establish itself as the official gazette for its own 
branch of science in India, and its recognition will remove any 
temptation or excuse for publishing in foreign journals, 
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127. The preparation of an extensive programme of research and the Relations 
employment of a number of officers on the solution of problems involving large and 
possibilities to private trade necessitate the consideration of the relations jnqustrialiste, 
between these officers and the industrial interests which they are intended to 
serve. The following points will certainly arise :— 

(1) The nature of the assistance to private enterprise and the extent to 
which it should be giyen. 

(2) The publication of the results of work, whether forming part of the 
regular programme of a Government department or undertaken 
on behalf of private individuals. 

(3) The right to private practice in consulting work on the part of 
officers employed by Government. 

(4) The payment of fees for work done on private account in Govern- 
ment research laboratories. 

(5) The best means of encouraging private firms or individuals to set up 
on their own account as consultants. f 

We have considered these suggestions carefully and discussed them with 
yarious authorities during the course of our tours, and agree that the following 
eeneral rules seem best to suit conditions as they exist now in India. 


(1) Specislised research institutions and laboratories, such as those belong- 
ing to the Forest and Agricultural Departments, will generally not be in a 
position to take up work on private account. In the case of the former, almost 
all the work is already done for Government, which is by far the largest forest 
proprietor in the country ; in the case of the latter, the individual agriculturist 
works on a small scale and on a non-competitive basis. On the other hand, the 
Indian Institute of Science and the various research institutes that have been 
suggested vill normally be employed on a great variety of problems received 
from many sources, and there is no reason why applications for assistance from 
private persons should not be entertained. Besides furnishing solutions to 
problems requiring specific researches, these institutions will also prove. 
extremely useful to the public as repositories of technical and industrial 
information, and suitable regulations should be framed to encourage bond fide 
applications for assistance and information. 


(2) Of the advisability of the publication of the results of research in pure 
science, there can be no doubt; and generally there is no disadvantage result- 
ing from the systematic publication of the results obtained in what may be 
termed ‘non-competitive’ development work. The matter is altogether 
different with industrial researches which may yield results of great pecuniary 
value to the possessor, so long as they are in the nature of a monopoly, but may 
often lead to competition injurious to him directly they become public property. 
We consider*that the results of all research work carried on in Government 
institutions should be regarded as the property of Government. The decision 
as to the expediency of publication or otherwise should rest with the controlling 
authorities ; and it will be desirable in the interests of all concerned to reach a 
clear understanding, at as early a stage as possible, on this subject in each case. 
We desire to lay stress upon the fact that imstances may often occur in 
which it may be found undesirable to publish broadcast the result of industrial 
research, without in any way precluding its confidential communication to 

rsons who may be interested in it, or who may be in a-position to make 


use of it advantageously, 


The data for research must, in the absence of any definite agreement on 
the subject, be considered to be the property of the applicant, and the question 
of their publication should be governed by recognised professional etiquette. 

We are conscious that the above preseriptions will deter some persons from 
coming forward with requests for-assistance ; but these will be as a rule the 
large-scale industrialists, who are in a position to engage private consultants. 
The smaller operator, who will benefit most by this form of help, is usually 
Working on a less competitive basis. 

(3) We consider that the scientific services, which we propose to create, 
should be sufficiently well remunerated and should offer sufficient prospects to 
their members to render it unnecessary to engage them on terms other than 
those which have been found suitable for such branches of the public service as 
the Public Works Department ; that is to say, private work for extra remunera- 
tion should not be undertaken without pérmission, which should only be granted 
sparingly and for exceptional reasons. 

(4) The principles upon which fees should be levied for work undertaken 
for private parties are easily stated. Normally, the cost of such work must be 
paid for on some suitable basis to be agreed upon beforehand. This fee may 
take the form of a lump sum or of a monthly contribution to cover a share of 
the salaries to the members of the staff during the time they are employed on the 
work, or, in some instances, may be a combination of both methods. When a 
private concern desires to engage a Government research officer as a regular 
‘consultant, the question of fees and publicity should be settled on the same basis 
as for individual consultations. When the research is undertaken at the request 
of private individuals and is likely to be of public utility, such work should be 
done free of charge. Intermediate cases may occur; but they are not likely to 
be numerous or difficult to decide. A useful concession which might be readily 
granted to pioneers of new industries or of existing industries undertaken 
under new conditions, would be the privilege of obtaining not only free 
technical advice, but also the right to have research work taken ip on their 
behalf in Government Isboratories, without charge. 

(5) The levying of the full cost of work undertaken on private account 
is likely to prove the best form of encouragement to the establishment of 
private, and usually ‘highly specialised, research laboratories. It is the almost 
complete absence of consulting experts in this country which renders it 
dificult for Indian enterprises on anything but a large scale to obtain sound 
and disinterested advice. It will be one of the functions of the Departments 
of Industries to undertake such work; but the desirability of encouraging 
private consultants should always be kept in view, and the policy of the depart- 
ment should be directed towards this end. ‘The growth ef a class of private 
specialists in various forms of technology should, therefore, he stimulated, and 
Government departments should make use of their services, whenever there 
is advantage in doing so. We would deprecate the importation. of specialists 
on short-term agreements, whenever it is possible to engage the services of 
men already practising in the country; and we recommend as a general policy 
that Government should, as far as possiblea offer encouragement to private 
consulting engineers and specialists, whenever this can be done without detri- 
ment to the public interests involved. 


gs ion of 128. The scientific services which we have proposed above will contribute: 
research the organisation of research work throughout India and the correlation of 
institutes, results obtained within their respective sciences. The provision for scientific 
research clearly postulates that of laboratories, and ‘the question therefore 
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arises how those laboratories should be grouped and located. Two imain 

suggestions were put before us in evidence, one that on grounds of economy 

and to create the scientific atmosphere necessary for research on 9s wide a scale 

as possible, all branches. of scientific research should be grouped in a single. 

institute ; the other, that research institutes should he specialised, so as to bring 

them as closely as possible into contact with lécal industrial problems. A 

small number of witnesses suggested that research work gencrally should be y 
relegated to a central institute: the Indian Institute of Science at Bangalore 

is the outcome of the idea that all sciences are sufficiently related to be brought 

into one institute. 


129. But the history of this Institute shows that, where the income is Constitution of 
limited, research activities must be confined to a single branch of science, if oe oe 
ip aye ; | te of Science. 
results of practical value are to be obtained. Originally projected by the late 
Mr. J. N. Tata with the object of encouraging post-graduate research in pure 
physical science, it has, in the course of a comparatively short career, 
developed a distinct tendency towards the study of problems which are hkely 
to lead to results of immediate economic value, rather than towards the 
pursuit of investigations of purely scientific imterest. 


‘he administration of the Institute is somewhat complex owing to the 
fact that it represents so many Interests. lis income is derived from the 
original endowment, which yields annually Rs. 1,25,000, supplemented by an 
annual grant of Rs. 50,000 from the Mysore State ; while the Government 
of India contribute a grant-in-aid amounting to one-half of that realised from 
the other two sources. The affairs of the Institute are managed by a Council, 
partly nominated by the contributors to the income and partly elected by a 
nominated Court of Visitors scattered over India. ‘he supreme controlling 
authority is the Governor-General in Council, who exercises his functions 
. through the Education Department; but certain powers are also vested in 
the person of His Excellency the Viceroy, who is the patron of the Insti- 
tute. 


There are two main departments, one dealing with electric technology and 
the other with chemistry. he latter is subdivided into” three sections, each 
under a separate professor. ‘The department of electric technology has failed 
to attract research students and is, for the present, merely a school for the train- 
ing of electrical engineers ; but the chemical department is given up to research 
work which, though not entirely, is, as we have already stated, chiefly of a 
practical character. The students, though few in number, come from various 
parts of India, and there are at present no signs of undue localisation in this 
respect ; but this could not be said of the economic work going on in its labora- 
tories, most of which at the time of our inspection had been takeyg up at the 
instance of the Industrial Departments of Madras, Mysore-and Hyderabad. 
The Council of the Institute, through their Director, represented to us that, 
in their opinion, there was ample scope for developments, and that these 
would be undertaken as soon as the income of the Institute permitted. It 
was further suggested that, with adequate support, the Institute might be 
made the centre of chemical research for all India. We agree that it might 
he strengthened considerably with advantage; but we are definitely of opinion 
that its value to the industries of India is reduced by its distance from the places 
in which they are carried on. It is, we conceive, impossible to contemplate 
chemical vesearch for the whole of India in a single institute, especially one 
so far removed from the industries which would be likely to reguire it, 
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Case for special- 130, India contains, as we have pointed out in- Chapter II, a number of 


industrial towns and areas of varying size and importance, which have in some 
cases developed in certain industrial directions. We think that, in such 
cases, some of those centres afford the most promising bases for the establish- 
ment of specialised institutes of research, where the staff can maintain 
close touch with industrialists and industrial work, and where their investi- 
gations will be vitalised by the constant presentation of fresh problems 
of practical interest, While we consider it inadvisable at this stage to 
attempt any more precise indication of the places that should be selected for 
the sites of research institutes, we cannot refrain from drawing attention, not 
only to the great opportunities for research in a wide range of allied metallur- 
gical and chemical problems presented by the group of works which are spring- 
ing up near Sakehi, but to the special need which they will experience for 
assistance of this kind. Industries like the manufacture of iron and steel, 
which compete over their whole range of production with exactly similar 
articles produced outside India, and depend for the success of complicated 
processes on the application to local conditions and materials of principles 
ascertained and followed under widely different circumstances elsewhere, are 
far more dependent on local research than the cotton and jute industries. These 
two industries may be described as operative rather than constructive; and the 
evolution of their technique tends rather to develope at present in the countries 
which manufacture the machinery with which they are carried on. Future 
progress will clearly be directed towards the introduction of the more refined pro- 
cesses which are already in operation in the United Kingdom, and the extent to 
which research is needed in India for the improvement of the textile operations 
themselves is small. ‘There are, at the same time, certain auxiliary chemicals 
required for textile work, and some investigation of the local manufacture and 
use of these is needed. We are in favour of- specialised institutes of 
research, but it is clear that the location of these institutes and the selection of 
their groups of subjects are questions not free from difficulty, which require to 
be settled by expert opinion. We consider that the committees which we have 
proposed for working out the organisation of the scientific services, should 
include these matters in their enquiries. 


Research Abroad. 


181. Most of the witnesses whose experience entitles them to an opinion 
recognised the advantages of relying on institutions in the country for the 
necessary research- work on raw materials. In the absence of a sufficient 
number of the right kind of specialists and for want of equipment, materials 
have been, in the past, sent for examination at the Imperial Institute and 
elsewhere abroad. It is obvious that this practice is far from satisfactory and 
rately affords the information regarding our raw materials, which is necessary 
for their commercial exploitation. Much of the work which has been done 
in this way has been useless, and some of it contains elements of serious danger 
on account of the fact that the samples examined have not been representative 
of the average material obtainable in commercial quantities. 

132. The study of raw materials required for industries can be undertaken 
effectively only by suitable specialists working on the spot, where abundant 
representative material can be obtained and where only the accessory conditions 
hat are essential for commercial success can also be studied. This is especially 
the case with vegetable products, which change in nature and, therefore, in 
commercial value at different stages of their growth, and sometimes even. 
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during transport overlong distances. Preliminary tests by specialists in Europe 
may often lead to the detection of materials of previously unsuspected value ; 
_ but in such instances it is evident, from the nature of the case, that the collector 
could not ‘have been in a position fo know whether his samples were represont- 
ative. Unless, therefore, such preliminary results are taken up on the spot by 
properly qualified workers and are confirmed, condemned or developed, their ; 
publication must generally become a public danger. 
In order, therefore, to make profitable use of any outside institution for 
research, it is necessary :— 
(1) that the samples to be examined should be selected by a qualified 
authority in India,” 
(2) that the results of assumed industrial value obtained should be sub- 
mitted to an appropriate department in India for revision before 
publication, and | 
(3) that only specific problems, for which suitable specialists are not 
obtainable locally, should be referred to institutions or authorities 
abroad. 


The practice of referring samples to the Imperial Institute for technical 
examination commenced with the Reporter on Economic Products, who (1) 
organised the collection of commercial samples, (2) maintained for reference 
purposes in the Calcutta Museum a collection of duplicates, and (3) published 
for general information the reports received from home, In the absence of 
anything better, this system served a yery useful purpose, in spite of the many 
mistakes made. Most of the duties which were attempted by the Reporter on 
Economic Prodticts are now undertaken by scientific officers, especially under 
the Agricultural, Forest and Geological Survey Departments, and the existence 
of these specialists in India, with their well-equipped laboratories, renders 
unnecessary the maintenance in London of a general laboratory for research 
on Indian raw waterials. he office of the Reporter on Economie Products 
has very properly been abolished, and, as the scientific staff of the Imperial 
Institute is necessarily without Indian experience and is limited to work on 
samples doubtfully representative in character, it is obvious that there is no 
longer any justification for the expenditure of Indian revenues on the Scienti- 
fic and Technical Department of the Imperial Institute. 


133. At the same time, there occur, as already indicated, certain questions g. i901 cases in 
that necessitate reference to specialists abroad, and problems which recur 80 which problems 
rarely that India alone cannot economically maintain in continuous work the may be referred 
equipment required for their solution. To deal with these relatively rare and ® 
special cases, scientific officers in the Indian services should be empowered to 
communicate, through a recognised channel, with the Scientific and Technical 
Research Department recently established in England. The problems will 
thus be referred to recognised and authoritative specialists, 
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CHAPTER X. 


INDUSTRIAL AND TECHNICAL EDUCATION. 


124. The history of the evolution in the West of new industrial methods Reasons why 
which culminated in the rapid and striking changes of the latter half of the See 
cighteenth century shows that a large part was played therein by the educated apc 
as well as by the capitalist classes. ‘The encouragement of scientific research evolution of 
and its practical application by the Royal Society, and at a later stage by the West. 
Society of Arts, was closely paralleled by the fresh industrial ventures cons- 
tantly being set on foot by merchants and other persons with capital at com- 
mand. When the results began to reach India in the shape of machine-made 
imports, the movement had passed beyond the stage where imitation might 
have been easy and where the gradual evolution which had taken place in Eng- 
land could be readily imitated in India. To create an industrial organisation 
in this country comparable to that of western nations, to build up an industrial 
community capable of working such an organisation, certain positive measures 
were required, including the provision of industrial and technical education 
which we propose to discuss in this chapter. 


135. The system of education introduced by Government was, at the outset, 
mainly intended to provide for the administrative needs of the country and 
encouraged literary and philosophic studies to the neglect of those of a 
more practical character. In the result it created a disproportionate number 
of persons possessing a purely. literary education, at atime when there was 
hardly any form of practical education in existence. Naturally the market 
value of the services of persons so educated began eventually to diminish. 
Throughout the nineteenth century, the policy of Government was controlled 
by the doctrine of laissez-faire in commercial and industrial matters, and its 
efforts to develope the material resources of the country were largely limited 
to the provision of improved methods of transport and the construction of 
irrigation works. Except in Bombay, the introduction of modern methods 
of manufacture was almost entirely confined to the European community, 
‘The opportunities for gaining experience were not easy for Indians to come by, 
and there was no attempt at technical training for industries until nearly the 
end of the century, and then only on an inadequate scale. The non-existence 
of a suitable education to qualify Indians for posts sequiring industrial or 
technical knowledge was met by the importation of men from Europe, who 
supervised and trained illiterate Indian labour in the mills and factories that 
wore started. From this class of labour it was impossible to obtain the higher 
type of artisan capable of supervisory work. The more advanced Indian 
thinkers began at last to appreciate the dangers and difficulties of the position. 
The system of technical education which had grown up on the continent of 
Europe had already attracted the attention of manufacturers in Great Britain, 
and it was natural that a demand should be made in India for Government 
to provide similar facilities. Even when the necessity for action began to be ~ 
perceived clearly by Government, the magnitude of the problem was hardly 
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appreciated ; it was by no means sufficiently recognised that technical education 
is by itself incapable of creating industries. 


136, It would serve no useful purpose to record in detail the history of the 
various efforts made by the Government of India and by provincial Goyern- 
ments to provide industrial and technical education suited to the needs of the 
country. The report of the Indian Famine Commission published in 1880, 
(paragraph 103), pointed out in striking terms the necessity of a diversity of 
employment to a country hitherto so largely agricultural. In 1882, the 
Government of India appointed a Commission to review the existing 
state of education and to frame a policy for its guidance in the future. The 
necessity for technical education was realised; but the Commissioners were 
instructed that to extend their enquiry in that direction would add unduly 
to the task before them. The publication, in 1854, of the report of the Royal 
Commission, appointed in England in 1581, focussed the attention of Govern- 
ment on the necessity for stimulating attempts specifically intended to develope 
the material resources of India and to render assistance to its artisans in the 
unequal struggle against the products of the factories and mills of the West, 
which had become greatly intensified by the cheapening of transport, caused 
by the improvement of marine engineering, the opening of the Suez Canal and 
the extension of railways in India. In their resolution of the 18th June 
1888, on the subject of technical education, the Government of India pointed 
out that the education hitherto provided had been too exclusively literary in its 
bent; that industrial training was required in view of the necessity of securing 
a greater variety of occupations; and that technical education could be pro- 
vided with advantage at once for. industries which had already reached a 
comparatively advanced stage of development, such as the textile and engineer- 
ing industries, though the danger of establishing a system of training for 
those insufficiently advanced was noted. ‘The necessity of giving a more 
practical bias to general education was emphasised, and Local Governments 
were incited to take action in these directions, The immediate results were 
small; but the necessity for science teaching in the colleges affiliated to the 
Universities was recognised, and the provision for the technical training of 
engineers was greatly improved. Chiefly through private effort in Bombay, by 
the amalgamation of various funds, the Victoria Jubilee Technical Institute 
was started in 1587 to provide courses of instruction suited to the requirements 
of the growing Bombay mill industry. Elsewhere and especially in Madras, 
the provincial efforts were rendered comparatively sterile, owing to the general 


acceptance of the fallacious idea that it was only necessary to provide 





facilities for the acquisition of technical knowledge to ensure the subsequent 
development of industries. 


137. At the beginning of the present century, it was realised that 
measures taken in the Education Department during the previous 15 years 
had been totally inadequate to meet the needs of India and the growing 
recognition here of the necessity for a greater diversity of occupations, to 
absorb the energies of the ever increasing numbers of the educated classes, 
Lord Curzon accordingly summoned at Simla in 1901 an Educational Con- 
ference which reviewed the situation and recommended drastic reforms in the 
methods of higher education, with a view to render them more effective and 
practical. Measures were taken in the first place to improve the teachin 
of the physical sciences. In this line of education great seer AA 
have been effected, and it is now postible, in many of the colleges affiliated 
to the Universities, to obtain efficient instruction in pure science and to be 
trained jn scientific methods of enquiry and research, | 


< 
Technical Scholarships Abroad. 


188. The Simla Educational Conference also dealt with technical and Institution of 

industrial education; but its recommendations were of little practical value State pers ae 
owing to the dominating idea that it was outside the province of Govern- 5p study 
ment to take any part in the industrial development of the country, beyond abroad. 
the provision of facilities for acquiring technical education and of information 
regarding commercial and industrial matters. It was also not recognised by the 
educational authorities at the Conference that, to produce a elass of men 
of a thoroughly practical turn of mind, it is necessary that the young 
Indian should be taken in hand at a much earlier age, when the brain 
is more susceptible to external suggestions. ‘The influence of environment 
on the Indian school boy of the better classes is probably more important 
than hereditary tendencies, and the sooner he Is brought into contact with 
ebnstructive activities and taught to use both hand and eye, the more readily 
will he respond to the measures which may be devised to counteract the 
sedentary tendencies of his home life. Almost immediately after the Confer- 
ence, the Government of India appointed a Commission to report upon 
industrial education ; but the report of the Commissioners was never published. 
A more important outcome of the Conference was the establishment by the 
Government of India of scholarships to enable Indians to proceed t» Europe 
and America for special training. The scholarships were of the annual value 
of £150 and were granted in the first instance for a period of two years, 
which was normally extended for a further year. Froma statement furnished 
to us, it appears that under this scheme more than 100 students have been 
sént for foreign training, of whom oyer 60 have returned to India. The 
average cost to the revenues of the Government of India of each student 
who has completed his period of training is about £550. 


In March 1904, an association was established in Calcutta for the advance- 
ment of the scientific and industrial education of Indians, the main object of 
which was to enable properly qualified students to visit America, Japan and other 
foreign countries to study arts and industries. Under this scheme, over 300 
students have been sent abroad with the assistance of the association, to. the 
funds of which the Bengal Government contributed an annual grant of 
Rs. 5,000, reduced, since the outbreak of the war, to Rs, 2,500. 


139. The results anticipated from the grant of these scholarships, whether pefects in 
by the Government of India or by the Bengal Association, haye only in system. 
part been realised. This is due to inherent defects in the scheme adopted, and 
possibly even more largely in the methods by which it was administered. It 
was assumed that it would not be difficult for young men from India to get 
admission into works and factories where they would be given full facilities 
to obtain practical experience of the methods and processes employed, 
and opportunities for acquiring an insight into the business organisation which 
keeps the industry going. It seems also to have been assumed that students 
from India of fair intelligence and good education would be able to take 
advantage of these facilities and assimilate all the information placed at 
their disposal, in a period very much shorter than that which is considered 
necessary for young men in their own country. In practice, it was found that, 

. while educational institutions were freely opened to the scholars, access to 
workshops was denied them, except in the case of manufacturing iron works 
and small industries of no great practical importance. A few witnesses 
complained of this difficulty, and similar representations were made to the 
Morison Committee who, in the report on the system of State technical scholar- 


Latest rules foc 


State technical 
abroad. 


95 
ships which they submitted to the Secretary of State in 1913, stated that 
concerns which possess valuable trade secrets or fear to assist possible compe- 
titors, prefer, when they admit learners, to receive men who are likely to 
remain their employés rather than foreigners. This, is an attitude which is 
common to manufacturers all over the world, not excepting India. 

The most successful scholarship holders have been those who, with some 
previous practical experience of their trades, were able to profit by the 
courses of technical instruction; but the scholarships have been frequently 
awarded to young men who had no previous practical knowledge of the 
industry which they proposed to take up. In some cases, they have been 
allowed to go abroad to acquire a knowledge of an industry non-existent in 
this country. It is, therefore, not surprising thab many promising students 
have failed to profit by the system, and have found themselves compelled 
to attempt other means of earning a livelihood, Further, notwithstanding 
the fact that these scholarships were granted from the public funds for specific 
purposes, no organisation was created to ensure that these purposes were 
achieved, nor was any organised attempt made to help the scholarship holders 
on their return to India. 


140. In the light of the experience gained since these scholarships 
were first"instituted, the Government of India have recently issued revised 
regulations which should go far to remedy the defects we have pointed out, 
Local Boards of Selection are to be established in each province ; and in the 
selection of candidates, men of business, Directors of Industries and employers’ 
associations are to be consulted. The object in view will be to obtain oak 
dates whose ‘experience and intelligence’ justify the expectation that their 
selection will help in developing the industries of India. Before scholarships 
are awarded, it is to be definitely ascertained from the India Office that 
facilities for tho acquisition of practical experience can be provided. Educa- 
tional qualifications have been prescribed which are generally suitable; but 
these will require some modification to adapt them to the system of technical 
education which we propose. ‘This does not in all cases predicate courses of 
study and instructions leading up to University degrees. 

The advantages of previous training in India are acknowledged in the 
new Government rules; but the provisions for giving effect to this principle 
are not in all cases sufficient. 


141. The new rules represent in several most important respects a great 
advance on the previous procedure; but, in our opinion, scholarships should 
not be granted in those subjects for which India will provide adequate educa- 
tional facilities. We may point out, for example, that our proposals in this 
chapter for the teaching of mechanical engineering would render it totally 
unnecessary to send students abroad for general training in this subject, 
Instead, therefore, of allowing, as the new rules do, a scholar to proceed to Europe 
after one year’s training in India, we would prefer that he should go through 
the more prolonged courses which we suggest at one of the large engineering 
shops, and that scholarships should only be granted to men who intend to 
take up some special branch of mechanical engineering which has not yet 
veached full development in this country. As an imstance, we would allude to 
the-absence from India of electrical manufacturing firms, which renders it 
impossible for Indian students to obtain any real acquaintance with this 
industry except in foreign countries, although the knowledge so acquired would 
be of real value in ordinary electrical practice in India. Similarly, the 
opportunities. for training in the textile industries provided by the Victoria 
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Jubilee Technical Institute in Bombay and -by the numerous mills in the 
country, should be fully utilised before public funds are devoted to sending 
inexperienced young men abroad. The liberal policy pursued by the Indian . 
iron works in regard to training young Indians renders it also probable that 
there will be little necessity to send students abroad to acquire a practical 
knowledge of the metallurgy of iron and steel. 

Further, as will be seen in the subsequent portion of this chapter, we 
contemplate the establishment of much greater facilities for technical education . 
and technological training than have hitherto existed, and, when these have 
been created, they should, while providing much of the teaching at present 
only to be obtained abroad, produce also a much greater number of really 
qualified candidates for scholarships for foreign study. In our opinion, these 
should only be granted to men who have already committed themselves to 
industrial work. The new rules to some extent fayour this idea, but they do not 
sufficiently emphasise the necessity of this limitation. 

We agree with the principle that scholarships should not be awarded for 
industries not existing in the country, and doubt whether their grant even to 
persons who can ‘secure the co-operation of promoters ‘of non-existent 
industries will have very useful results. We see no reason, however, why 
vegetable oil pressing should be excluded from the list of industries which may 
be studied abroad ; India already possesses a number of medium-sized oil mills 
and will soon have one or more large ones, where specialisation will be required 
on lines that cannot readily be learned in India. 


Primary Education of Industrial Classes. 


142. A factor which has tended in the past to delay the progress of Indian yegessity of 
industrial development has been the ignorance and conservatism of the unedu- primary 
cated workmen. ‘The evidence tendered by employers was almost universally education for 
in favour of labour, both skilled and unskilled, that had at least received a dase 
primary education. This is ‘given in countries with which India will have to 
compete and is a sine gud non in this country also. Some witnesses stated that 
the spread of education among the artisan classes tended to bring manual 
labour into contempt, and that the sons of artisans, educated beyond the 
primary stage, showed a distinct tendency to forsake their fathers’ callings in 
favour of clerical work, but we think this view must be due to the wrong system 
of education which has been made available. We found that, while the 
employers of labour generally recognised the advantages of primary educa- 
tion among their work-people, as tending to make them not only more intelli- 
gent but also more self-respecting, yet in comparatively few instances have 
they made serious attempts to impart such education. There are not want- 
ing, however, instances of enlightened employers who have provided primary 
and even elementary technical education. In the case of the Buckingham 
and Carnatic Mills in Madras this has been done on liberal and efficient lines. 
The industrial bias imparted by the education given there has had the result 
of kéeping the pupils in the mills as intelligent and efficient workers, instead 
of leading them to desire clerical appointments, and the scheme may, therefore, 
legitimately be regarded as a good investment. 

But we are not prepared to declare that the education of their labour is a 
duty of employers as such, and while we very strongly endorse the views of 
employers of labour regarding the fundamental necessity for providing some form 
of primary education for the artisan and labouring population, we are opposed to 
any scheme that would compel individual employers to proyide such education, 
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This is a duty which, we think, rightly devolves on local authorities and 
on Government, a point which we have more fully developed in Chapter 
XVI, and we need only support the proposal that, when private employers 
undertake this task, they should be assisted in every possible way, including 
the allocation of grants-in-aid by the Local Governments. Although we 
sognise the practical difficulties in the way of finding a sufficient number 
of suitable teachers, we recommend that Government should consider the 
desirability of introducing as soon as possible into primary schools a form 
of teaching which will include drawing and manual training as 4 means of 

developing in the pupils a practical industrial bias. 
We shall now put forward our suggestions for industrial and technical edu- 
cation in this country and we shall deal first with the case of cottage industries. 


Cottage Industries. 


148. The spread of Christiamty, especially in the south of India 
among the Panchamas, gave rise to a new class, the members of which could 
not be absorbed into existing cottage industries owing to the caste system, 
though they required a means of livelihood commensurate with the higher 
social status claimed by them. ‘The great famine of 1877-78 left a large number 
of Indian orphan children to the care of Christian missionaries, and a few 
years later the first of the modern type of industrial schools was established 
by the late Canon Margoschis at Nazareth, in the Tinnevelly district of the 
Madras Presidency, to provide ‘netruction in’ such trades as carpentry, 
blacksmith’s work, weaving and tailoring, so that the boys might subsequently - 
pass out into the world equipped with the means of earning their livelihood. 
The experiment was a success from the promoters’ point of view, as the 
boys who bad been trained as carpenters and blacksmiths were able to find 
employment in railway workshops and other organised industrial undertakings, 
whilst the weavers and tailors earned their livelihood by supplying the needs 
of the Anglo-Indian communities. The Nazareth Industrial School offered a 
eareer for orphan children and for the children of Christian converts, and it was 
copied in other parts of India, not oniy by Missions, but also in institutions 
started by Government, local bodies or private individuals. In places where 
local artisans were lacking in skill, these schools met a distinct want; but in 
others, they served merely to satisfy vague local aspirations towards the pro- 
motion of indastrial education. 

The Mission schools had, of course, their special object in view, but 
other schools which have followed in their wake, have not always 
appreciated the purposes which ordinary industrial schools should attempt to 
fulfil, The training they offer is of little value when it merely consists, 
as it usually does, in teaching ordinary bazaar methods through the agency 
of mistris who are paid much smaller wages than a good workman can earn. 
Something very different is wanted, and this can only be supplied by a head 
master or superintendent, who possesses not only a thorough practical know- 
Jedge of modern methods of handicraft and spécialised experience in certain 
branches, but also the capacity to apply general principles to particular cases, 
Such a man can teach students to produce much better work than that of the 
bazaar worker with less expenditure of time and energy. Striking examples 
of the results of such teaching were seen by us in the case of several of 
the better managed industrial schools: Men of the type required, it is 
true, are rarely to be found in the country and require relatively high pa 
creation of the difficulty seems possible on the lines adopted in the Coutzal 
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Provinces, where the head master of the School of Handicrafts at Nagpur is 
being placed in geveral control of similar schools, the superior staffs of which 
are selected and in some cases trained by him. Teachers for these schools can 
often be recruited from ex-pupils, 


144. Industrial schools generally have failed to observe the distinctions Recommenda- 
which exist between industries, on the one hand, such as weaving and certain Hos of he 
branches of metal work which come into competition with organised industries, 
and, on the other hand, trades like those of the carpenter and blacksmith which 
are still, in the main, carried on as handicrafts, even in organised workshops. 
Though as a rule the products of hand-loom weaving are of a different class 
from those of the power loom, the hand-loom weaver directly competes with the 
power-loom weaver, and his success or failure depends in the first instance 
upon tbe right selection of the appliances which he uses, even more than upon 
the degree of skil] which he acquires in working them. It is a comparatively 
simple matter to train an intelligent hand weaver to use improved appliances, 
whereby his outpnt will be greatly increased, The problem is to find an 
outlet for his inereased production, and efforts to improve the lot of the hand- 
loom weaver must end in failure, unless attention is concentrated to a much 
larger extent than has hitherto been usual on commercial questions, whicli 
involve the purchase of raw materials, the selection of suitable designs and 
patterns and the establishment of commercial agencies for the disposal of 
goods Our more detailed proposals regarding this type of organisation will 
be found in Chapter XVII. 

On the other hand, in schools of handicrafts, the first essential is that the 
pupil should by degrees acquire a thorough knowledge of the craft and manual 
dexterity in carrying out its processes. The tools used are neither automatic 
nor semi-automatic in their action and the quality of the work turned out 
depends entirely upon the personal skill of the workman, The training is 
best given by a graduated series of exercises, ond the best results can be 
obtained by an almost total neglect of commercial considerations, so 
far as they affect the disposal of the product. At this stage the quality of the 
work is of more importance than the quantity, and it is only when skill has 
been acquired that attention should be concentrated on productive capacity. 
The craftsman who makes his living as a cottage worker requires a different 
and somewhat more elastic training than the craftsman who becomes a unit 
in an organised industry. In the latter case more specialisation is usually 
needed, and the man will have to work under conditions very different from 
those which can be obtained in a school of handicrafts, where it is difficult to 
maintain the discipline of a workshop or to attach great importance to what- 
may be termed commercial considerations. 


The industrial school is, at best, a defective instrument of education owing 
to the non-commercial conditions under which it must necessarily be carried on. 
In spite of this, it seems to be the only means by which the indigenous artisan 
ean be trained ; though, in the past, through his ignorance and lack of educa- 
tion, and through the ‘imperfections of their equipment and teaching staff, 
industrial schools have failed in the majority of cases to achieve any appreciable 
results. While, therefore, they are institutions to be encouraged and developed 
within the limits just specified, we regard them as altogether unsatisfactory, if 
employed to'train artisans for organised industries, : 


145. In the Madras Presidency, the industrial schools are under the contro] Control A 
and inspection of the Director of Industries. In the United Provinces, the pentits: 
schools are still attached to the Education Department, but are inspected ae 
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Director of Industries who practically controls them. Tn the Central Provinees, 
the only school visited by us was under the Department of Agriculture ant 
Industries. In Bengal, Bombay and elsewhere, the Education Department still 
controls industrial education. In some cases, special inspectors have been 
appointed. ‘The absence of any direct means of keeping the schools in touch 
with the cottage industries of the districts in which they are situated is very 
noticeable. The remedy obviously lies in the transfer of the control of industrial 
schools from the Department of Edueation to that of Industries. Our general 
views on, the important question of the control of industrial and technical 
education will be found at the end of this chapter (paragraphs 177-179). 


Organised Industries. 


146. We shall now put forward our recommendations for the training 
of men for organised industries. We shall discuss more particularly the 
training of the supervisor class, in view of the fact that under present conditions 
there is a far greater lack of Indians qualified for such positions than of Indian 
artisans and operatives. Though it is true that the supply of these latter is 
generally insufficient and that their skill and intelligence require improve- 
ment, the main remedy needed is the provision of an incentive to excel, which 
ean be given only through a general improvement in their conditions of life. 
We shaii, however, in setting forth our scheme for engineering training, suggest 
a system of training engineering artisans, which can be applied, as opportunity 
offers, to the case of other large-scale industries. 


Before framing our proposals, we findit necessary to point out in what 
ways the various industries differ, from the point of view of the training which 
will be required by the persons who will engage in them as supervisors. We 
may explain, in the first place, that the method of recruitment in foree in 
England, where industries have gradually grown up by natural evolution, is 
not yet possible everywhere in India, The supervising staff in a large number 
of English industries is recruited entirely from one or other of lwo sources— 
from artisans who have worked their way up, obtaining the necessary 
theoretical knowledge by private study or in evening classes ; or from young 
men who have some connection with the industry and have taken a course 
of special teaching, followed by or combined with practical training in the 
factory. It is very exceptional for a person unconnected with the industry to 
attempt to enter it. We believe that circumstances are not the same in certain 
other countries with equally advanced industrial organisations; that these 
possess a more complete equipment for practical and theoretical training outside 
the factory, and that persons with no previous association with the industry 
are frequently admitted into it after passing through training institutions. In 
the case of engineering, on the other hand, it is common in England for pupils 
and apprentices to enter the shops without previous connection with the 
industry. When we come to discuss the various forms-of technical training 
required in this country, we are faced with the fact that there are very few 
industries which can completely, or even nearly completely, supply from the 
rauks of the workmen or of the educated classes connected with the indusi 
the recruits wanted for the control of existing or future undertakings. Th 
former are at present too uneducated to rise; the latter are to a large extant 
non-Indians, and arein any cause few in numbers, We shall therefore A. uire 
special arrangements to supply candidates for supervising posts BS th 
practical training in'the factory which, in the case of so many inilnetciey 
in England, is obtained almost automatically. 
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We must remember, in the first place, that successful supervision implies a 
knowledge of business, including such questions as the control of Jabour, and 
these can only be learned by actual experience. In the next place, they require 
that a man should, especiaily in the earlier stages of commercial employment, 
submit to Jong hours and hard conditions. In some cases, he can accustom 
himself to these during the period of training, and, wherever possible, he 
should be compelled to do so. : 
. 147. From the point of view of the actual training, we may divide industries gjassifieation of 
into two classes :—(1) those in which long practical experience is*necessary industries for 
for the supervisor to estimate the working conditions and judge whether the Purposes of 
quality and output of the work is satisfactory ; and (2) those wliere, on account of ~~ 
the automatic or semi-automatic character of the plant, or of the simplicity of 
the processes, the necessary knowledge can be ‘more quickly acquired. As 
instances of the first class, we would refer to such branches of mechanical 
engineering as repair work or the making of machinery; the manufacture of 
pottery and glassware; textile work; tanning; and mining. We shall call 
these manipulative industries. The monufacture of sugar and chemicals, and 
oil and rice milling are examples of the second, which we shall entitle non- 
manipulative or operative. ‘The first class of industries usually require a 
training in industrial concerns; but, in some cases, eg., textile work, they 
are carried on under conditions whieh make it difficult for the learner to 
acquire the necessary knowledge in the works themselves, and they can be 
learned more easily in instructional factories attached to schools. In this 
latter case, it must be remembered that practical training given in a school 
does not offer the student the opportunity of accustoming himself to mill 
conditions and of acquiring experience of mill management ; though the greater 
facilities for learning more than compensate for this, these deficiencies must he 
made up for later. In the case of the second class of industries, the only 
training that can be given is mainly technological, consisting, for instance, of 
a course in industrial chemistry of a special type, together with some 
training in the handling of machinery and in the making of drawings. The 
student will require practical experience, but, from the nature of these 
industries, this need not be acquired at avery early stage in his career. A 
sugar-works manager or chemical manufacturer usually starts with a training 
in technological chemistry, and a less complete training, which he can acquire 
in a teaching institution, in mechanical engineering. He then goes as a 
chemist to a sugar factory or chemical works, and gradually familiarises 
himself with the general work of the factory, till he is qualified for more 
responsible posts. He neither requires, nor as a rule obtains, any special 
manipulative skill. A master-tanner’s training is also very largely in a 
special branch of applied chemistry ; but he requires,some degree of practical 
experience of the industry, especially in the currier’s shop. But we must 
again emphasise the fact, that actual works experience must be obtained at 
some stuge or other inthe student's career, and this cun only be givenin a 
factory working under commercial conditions. A man who is acquiring a 
knowledge of factory management in a chemical works, a sugar mill, or a 
brewery may also be earning his living as a works chemist; but that does 
not affect the principle. We desire further to point out that in manipulative 
industries carried out on a comparatively small scale, as is mostly the case in 
India at present with tanneries, potteries, and glass works, it is impossible to 
provide what we consider the ideal form of edueation, i. the properly 
controlled training of apprentices in the works, with theoretical classes 
attached. The small-scale glass works, which exist in India at present, produce 
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only a limited range of inferior articles; a large modern glass works could not 
only provide for the systematic training of apprentices for all kinds of glass 
making and furnish the most effective basis possible for the future recruitment 
of the industry, but would also be ina far better position to resist foreign 
competition. ‘The engineering industry is, fortunately, on a different footing. 
But for most other manipulative industries, the only way in which practical 
training can at present be provided is by means of 8 small factory run on 
non-commercial lines—a method which is exceedingly costly. It may be 
necessary in certain special cases to haye recourse to if, but it is vastly 
inferior to the systematised training which can be given to groups of apprentices 
in large works with provision for theoretical courses alongside. 


148. We have, therefore,to provide for the following classes of higher 
industrial training :— 

(1) Training for manipulative industries in works large enough to 
employ a number of apprentices, for whom theoretical teaching 
can be provided in class-rooms attached to the works. 

(2) Training, in certain special cases, for manipulative industries in 
technical schools, with workshops or instructional factories 
attached. This method would be adopted in cases where there 
were no works available on a large enough scale, or where, as 
in the case of the textile industries, the necessary technical 
knowledge can be much more easily imparted outside the mill. 
The extent of the equipment required for practical work would 
depend on the degree to which manipulative knowledge is required 
in the industry. This training must be followed by a period spent 
in a commercial factory, probably on avery low salary or as a 
pupil. 

(8) Technological training for non-manipulative industries, which 
would be givenin a teaching institution, where a student would 
take courses in some special branch of technological chemistry, 
coupled with training in such subjects as mechanical or electrical 
engineering, which the particular branch of technology selected 
by the student may indicate as necessary. Such a course of 
training will often of itself create a wage-earner; but further 
experience is needed if the student wishes to rise in his profession. 

The distinctions laid down above must not be considered as entirely rigid. 
There will be cases on the border line, which may be dealt with in one elass or 
another, as local or personal convenience may determine. It will be possible 
also in the case of class (2) to group together in one teaching institution the 
training or some part of the training required for industries practised on a 
small seale. 

In framing our proposals fora system of industrial training, therefore, 
‘ve shall deal first with training in mechanical engineering, which is the most 
important need at present for India’s development, and for which, fortunately, 
ithe facilities are considerable. We shall treat this question in all its aspects, 
including therein our proposals for the training of artisans and foremen, as 
well as of engineers. We make no specific proposals in this chapter for 
establishing the instructional factories to which we have alluded, although 
remarks will be found on this subject in Chapter XIV. But the advisability 
of providing this form of training in the case of any particular industry or 
province will depend on local circumstances, and it will’ be for Departments of 
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Industries to decide each case on its merits. We shall put forward our sugges- 
tions for training in technological chemistry, which we propose should be given 
in certain existing collegiate institutions. These, as at present constituted, are 
mainly concerned with training engineers and include facilities for a grounding 
in mechanical engineering, which will be sufficient for men of the class we 
have in view. We shall next explain our conclusions regarding the Victoria 
Jubilee Technical Institute, Bombay, which provides both technological and 
technical training; and then, after putting forward our views on mining and 
metallurgical teaching, we shall discuss the measures required for the control and 
co-ordination of the various forms of industrial, technical, and technological 
training, and for bringing our training institutions into touch with employers 
of labour. 


149. We may now discuss the question of the instruction of artisans for Traming of 
mechanical engineering. Looking forward as we do toa very great industrial 
expansion in the immediate future, we think that the present arrangements 
for the training of artisans are totally inadequate, and that it is essential 
that steps should be taken as early as possible to provide a much better training 
for many more boys. We were much impressed by the great possibilities for 
training in mechanical engineering in the numerous large railway 
workshops, which are so distributed as to form convenient centres in almost 
every major province of India, Private engineering establishments on a 
large scale, though confined to a few important cities, are also suitable for the 
same purpose. But the system for the apprenticeship of artisans pursued in 
these shops isat present rudimentary. The sons of employés are taken on at the 
request of their fathers and turned into the shops to pick up a knowledge of 
the trade as hest they can. ‘They are paid small wages to begin with, and the 
amount is gradually increased as they grow older and more useful. There is no 
regular apprenticeship, and not infrequently the boys are tempted to leave long 
before they ought, by the offer of slightly higher wages outside. We point 
out elsewhere the risk of boys, who have received a little education, leaving 
their hereditary manual occupations for smal] clerical posts. The only remedy 
is to improve the social status and prospects of the skilled artisan. Though 
such a proposal has been supported by numerous witnesses, we are opposed 
to any legislation designed to penalise the employment of indentured appren- 
tices by third parties; and would leave the system of indenture on the same 
contractual basis as at present. We think, however, that much can be done to 
counteract the tendency among promising youths of the working classes to 
seek clerical occupation, by a more liberal treatment in respect of wages, the 
provision of opportunities for further education, and the institution of a better 
form of agreement. From the time a boy enters a workshop to learn a trade, 
he should be paid wages at least equivalent to what he would otherwise earn in 
the bazaar; from which, in order to secure his regular attendance and to provide 
inducements to him to gothrough a complete course of training, there should 
be placed to his creditevery month a certain amount of deferred pay; and this, 
under the initial agreement, should only be due to himon the completion 
of a specified period of service, which should usually be about five years, 
Night schools have proved less successful in India than elsewhere, and even 
in England they are tending to fall out of favour. It should be recognised that 
when a boy has done a fair eight hours’ work in the shops, he is not fit te profit by 
class instruction. Every apprentice, therefore, should be given within the shop 
hours elementary technical education suited to the trade that he is learning, 
and he should be taught drawing and mensuration, so that he may at least be 
able to understand a plan and work fromit. In large engineering establish- 
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ments where the number of apprentices justifies the expense, there should 
be a special officer to supervise them and see that in each shop they are 
properly employed. Supervision of this sort is still more necessary in the case 
of apprentices and pupils under training for posts of foremen and engineer 
officers, regarding whom we have made proposals in the following paragraphs. 
In some instances, the more intelligent and ambitious apprentices will certainly 
desire to acquire a working knowledge of English, which will enable them to 
communicate more freely with their superior officers and will give them access 
to sources of information denied to workmen unable to read and write that 
language. It is only for teaching of this kind, when there is a demand for it 
and it cannot be provided by other means, that evening classes should be 
accepted as a method of imparting instruction to apprentices. 

The system which we have proposed aboye provides for the attachment of 
teaching classes to a single large shop. Thére may, however, be cases where 
works, none of which is large enough in itself to form the basis of an educa- 
tional unit, exist sufficiently close together to form a group; and here, we think, 
teaching classes may be provided in a common school conveniently situated for 
apprentices attending the different works, and controlled by a committee on 
which the Department of Industries and the various employers may be 
represented: We think that this system might, when necessary, he extended to 
meet the case of apprentice foremen and engineers. ; 


150. We received many complaints regarding the unsteadiness and 
inefficiency of Indian iabour, defects which, so far as they arise from a low 
standard of comfort, we have dealt with more fully in Chapter XVI. It 
is doubtful if sufficient inducements in the way of pay are yet held out to 
men to become really first-class artisans. To reduce the difference between 
the pay of the skilled workman and the foreman, and so lessen the cost of 
supervision, it is necessary greatly to improve not only the skill, but also 
the prospects of the workman, and teach him to regard himself as a 
member of a skilled and respected body, Any means of raising the self- 
respect and social status of the artisan will benefit, in the long run, the 
employer no less than the employed. 


151. Above the skilled workman is the maistry, or foreman, and the provi- 
sion for training such men is hopelessly insufficient. We were forcibly struck, 
when visiting the large railway and private workshops throughout India, with 
the almost complete absence of Indians from the ranks of foremen and charge: 
men—the non-commissioned officers of the great army of engineering 
artisans. At present these posts are filled almost entirely by men imported 
from abroad. ‘The railway companies are endeayouring to supply this 
deficiency by training European and Anglo-Indian youths, the sons of their 
own employés as aruie, and with fair prospects of success. The effect on 
industries generally of the absence of men of this type is clear from | 
opinions which have been expressed to us regarding the comparatively low state 
of efficiency of the plant in many factories which do not employ a high 
proportion of imported men on their subordinate staff. The continuance of 
conditions which foree the industrialists of the country to import so many 
of their subordinate supervising staff is clearly most undesirable. They form a 
serious handicap to progress and militate against the ideal of an industrially 
self-sufficing India. Many men brought from foreign countries are found 
unsuitably on their arrival here; others take a dislike to the country or 
develope indifferent health, and are generally a source of anxiety to those 
responsible for bringing them out. It is common knowledge that no small 
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proportion of the men so imported have to be repatriated at great expense to 
their employers. Mechanics, as a class, are unwilling to leave their home 
countries to accept service in India, and the prospect is rather remote of suitable 
men being available for the new industries which we hope to see started. To- 
meet this most pressing need, every effort should be made to create a class of 
Indian foremen and chargemen. A difficulty arises in this country from the 
iact that the educational attainments of the artisans are’ too low to fit them 
for such posts, while the stipends and the prospects offered are not of a nature 
ioinduce the better educated classes to spenda number of years as workmen, 
though this is the only way for them to acquire the practical experience which _ 
is essential, if they are to be in immediate charge of specialised sections of a 
workshop or factory. The attempts at compromise, which are now under 
trial in several technical institutes and schools, are not likely to mveet with 
success, even when, as in some cases, the course of instruction is followed up 
by afew months in a factory or engineering works. Instructional courses do 
not familiarise the students with practical shop conditions, with their long 
hours and strenuous life and the demands which they make on the resource- 
fulness and intelligence of the supervising staff, nor do they enable them to 
discover whether such a life is one which they are physically able to stand or 
care to accept as a permanent occupation, Further, the students look on their 
few months’ training under shop conditions as a test to be passed and put 
behind them, rather than as an earnest of the employment awaiting them after 
training, and the arrangements for the training of students in the shops do not, 
it would seem, really bring them into close contact with the principles under- 
lying commercial engineering work. These defects have been recognised to 
some extent, and attempts to remedy them are now being worked out in 
the engineering schools at Lucknow, Bankipore and Nagpur. In these schools, 
the idea is to give an all-round training in the various engineering trades, 
simultaneously with instruction in drawing and in the elementary principles 
of science which find application in mechanical engineering. After a course of 
this kind extending over a period of three years, the pupils are drafted into 
the mechanical workshops, where it is intended that they should specialise in 
some particular depariment, in the hope that, if they apply themselves 
diligently to the acquisition of practical experience, they will in a few years 
become capable of being entrusted with supervisory work. These attempts to 
combine teaching with workshop practice are not, however, in accord with the 
idea supported by the balance of opinion among mechanical engineers all over 
the world, that the technical school courses should not precede workshop train- 
ing. Itis important to remember that theoretical training is doubly valuable 
when given to a student who has in his «mind a definite picture of the condi- 
tions under which it will be applied. The result of our enquiries convinces us 
that the same system is equally suitable under Indian conditions, and we 
describe in the next paragraph the lines on which it should be worked. 


152. Railway workshops are,as we have stated, in many cases already The training of 
receiving European and Anglo-Indian apprentices, to whom some degree of foremen: 
technical training is given with the object of enabling them to obtain posts as riabecsartct 
foremen, or, in special cases, even higher appointments. There is, however, a wary 
noteworthy absence of provision for the middle-class Indian. We consider it of 
great importance that the conditions of training should be such as the educated 
Indian youth will consider consistent with his sense of self-respect ; for if this is 
not satisfied, we shall be depriving ourselves of a most promising field of 
recruitment. The arrangements made for Indian apprentices are at present 
inadequate ; and the stipends paid them during the period of training and the 
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salaries offered on its completion are very much lower than the corresponding 
amounts in the case of Europeans and Anglo-Indians, a fact which is largely 
responsible for the failure of the better educated Indians to take advantage of 
these courses. As regards salaries, we consider that the principle must be 
adhered to that equal proficiency should be equally remunerated. The 
inequality of stipends is to some extent justified by the difference in the 
standard of living between Europeans and Anglo-Indians on the one band and 
some classes of Indians on the other, though the stipends at present offered to 
Indians assume too low a cost of living to meet the case of the educated middle 
classes. We think the difficulty might be got over by allowing free board and 
lodging to all Europeans and Anglo-Indians, and to such Indians as prefer 
it. ‘To other Indians, a stipend to cover board expenses based on the standard 
of living of the middle classes should be given, Apprentices of all kinds should 
receive a monthly sum over and above the expenses of their board and 
lodging, depending on the length of time they have worked and on their 
efficiency in the shops. We consider that every effort should be made to 
develope the training facilities existing in these shops, grants being given from 
Government funds for the establishment of technical classes, together with 
hostel accommodation and such other amenities as are necessary to attract 
educated Indian youths of the middle class. The precise allotment between 
Government and the Railways of the extra expenditure entailed will require 
further consideration. With the technical school alongside the workshop, it 
becomes possible to provide an almost ideal course of training. Almost equal 
possibilities for training can be made available in a few of the larger private 
workshops, and we do not doubt that the managements of these would welcome 
the provision of similar arrangements for the technical training of their 
employés. In discussing the question of training industrial artisans, we have 
suggested the adoption of an apprenticeship system, and we think that a 
precisely similar system should apply tothe more adyanced class of students 
with which we are now dealing. The regulations for the admission of appren- 
tices and for the working of the system generally should secure the admission 
of a proper proportion of Indians and the fair and equal treatment of all 
classesin their course of traininy, while upholding the authority of the work- 
shops management to the fullest extent. ‘The indentures should be for a period 
of four or five years, and, as we have said already, the apprentices should be paid 
wages. Apprentices of this class should start work usually between 16 and 18 
years ofage. If they enter the worksliops at too earlyan age, their pliysique 
will be insufficiently developed to stand the stress and their previous oppor- 
tunities for obtaining the necessary education will be unduly restricted. 

An example of a scheme of this type, worked out by officers of the East 
Indian Railway Company, will be found as Appendix N. 


The Training of Mechanical Engineers. 


153. There are four engineering colleges in India which provide the 
training required by recruits for the Public Works Department. The largest 
is at Roorkee in the United Provinces, where it was originally established in 
1847 to train the engineers and upper subordinates who were required in rapidly 
increasing numbers on the extensive system of public works, and particularly 
the irrigation canals, that were started soon after the province came under 
British rule. 

At an even earlier date (1794) a school for surveyors was started in Madras 
which ultimately developed into an engineering college in 1857. Thirty years 
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later it’ underwent extensive reorganisation and its staff was greatly 
Strengthened. Little, if any, differentiation is made between the training given 
to civil and to mechanical engineers. Quite recently, an electrical course 
has been instituted and a Professor of Electrical Engineering added to the staff. 


The Sibpur Engineering College developed from University courses in gippur, 

engineering, which were started in 1858 by the Public Works Department 
and handed over in 1860 to the Presidency College. In 1880 this engineering 
branch was constituted a separate college and transferred to Sibpur, where 
it has since remained. The growth of modern industriesin Bengal has greatly 
influenced its development, and the courses of instruction now provided are of 
& more general character than would be essential, if only the requirements of 
the Public Works Department had to be met. 


The College of Engineering, Poona, started in 1854 as the Poona Engineer- Poons, 
ing class and Mechanical School, In 1866 it was affiliated to the University of 
Bombay and styled the Poona Civil Engineering College. Later, in 1579, 
classes in agriculture and forestry were added, and in 1580 the name was 
changed to “ The College of Science.” In 1907 the agriculture classes were 
removed ; in 1911 the courses leading to the degree of B.Sc. were transferred 
to the new science institute in Bombay, and the name was again changed to that 
which it now bears. At tho present time the courses of instruction lead up to 
the University examinations for the degree of B.E. (Civil) and B.E, (Mechani- 
cal). There are also classes for Public Works Department sub-overseers, 
mechanical apprentices and electrical apprentices. 


There are also a number of less important schools of engineering, training 
chiefly for the Public Works Department, but including in their courses some 
instruction in mechanical engineering. 


154. In the past, the education of engineers has been too much influenced Defects of 
by the immediate requirements of the Public Works Department, without Indian system 
regard to the future or to those other interests in India which can be handled % *snins 
only by engineers. The higher branches of the engineering services in 
this country absorb but a very small proportion of the engincering students 
who pass through the colleges, and the rest enter the upper subordinate ranks 
or find private employment of a not very remunerative character. The greater 
part of the work done in each college is the training of upper subordinates, 
lower subordinates, surveyors and draftsmen. Students join the college classes 
in the hope of getting appointments as Assistant Engineers; but,-failing these, 
they consider that they have a better chance as upper subordinates, if they 
have passed out of the colleges as engineer students and not as upper subor- 
dinate students. 


Tn the four principal colleges, increasing attention has, in recent years, 
been paid to the provision of instruction in mechanical and electrical engineer- 
ing; but the measures adopted are inadequate and are conceived on altogether 
too narrow lines to meet the needs, present and prospective, of a rapidly 
expanding industrial system. Indian civil engineers -have done well in the 
Public Works Department and have established their claims to promotion to the 
highest ranks of the service; but in mechanical engineering which, outside 
the railway workshops, is mainly carried on by private enterprise, we find 
that, in the absence of a proper system of training, they have seldom attained 
to positions of importance or responsibility. In practically all the engineering 
workshops which we have visited, we found the same state of affairs existing 
with regard to the superior staff as we had seen in the case of foremen, The 
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former, whether assistants or managers, were men who had heen frained as 
mechanical engineers in Great Britain. 

It is only in recent years that the Government engineering colleges haye 
recognised that they ought to be something more than mere appanages of the 
Public Works Department; but so far, the attempts made to train students 
for careers other than those offered by service under Government, District 
Boards or Municipalities, have taken the form of alternative or additional 
courses of instruction, and until quite recently no radical reforms have been 
contemplated, much less introduced. 


155. Especially since the outhreak of war, yarious causes have attracted 
public attention in an increasing degree to the predominant importance which 
mechanical engincering is now beginning to assume in this country. The 
establishment of the manufacture of steel on the firm basis of commercial 
suecess brought into sizht the possibility of further developments on a scale 
never before contemplated. It has not only encouraged English firms to 
consider the formation of branches of their own specialised industries.in India 
after the war, but has given opportunities to Indian capitalists to take in hand 
schemes for various forms of engineering and metal manufacturing work. ‘The 
production of zine and copper from Indian ores has recently come within 
measurable distance of actual accomplishment, and has still further increased 
the scope of possible enterprise. The experience of the war itself has been 
responsible for a new attitude on the part both of Government and of 
leading industrialists. They realise that it is necessary to create in India the 
manufactures that are indispensable for industria] self-sufficiency and for 
national defence, and that it is no longer possible to rely on free im portation 
of essential articles in time of war. We think it not out of place to observe 
here that the existence of this Commission and the discussions which have 
from time to time arisen ont of the evidence given before it, together with the 
creation of the Munitions Board, itself a development of the Commission, 
have‘ helped in the above direction. Finally, the attention of the educated 
public, and in particular of the large industrial employers, has been drawn to 
the inconveniences and dangers that arise from the entire dependence of India 
on imported personnel for the supervision of engineering industries. 


156. The education and training of engineers was the subject of an 


in enquiry by a committee appointed by the Council of the Institution of Civil 


Engineers in 1903, on which committee all the important engineering societies 
were represented. Their report, which was published in 1905, embodies the 
collective experience of engineers belonging to practically every branch of the 
profession, and though in many respects the conditions in India are different 
from those prevailing in the United Kingdom, certain fundamental conclusions 
were reached which are entirely supported by the facts placed before us in\ 
evidence by leading engineers and industrial employers, and should be adopted 
in this country. In submitting their recommendations, the committee prefaced 
them by the statement that they were unanimous in their opinion that 
engineering training must include several years of practical work as well as a 
proper academic training. They considered ;— 

*“(1) That the avernge boy should leave school when he is about 17 years ofage: that 


mich depends upon the development of individual boys, but the minimum age shoyld be 16 
and the maximum 18 years, 


\2) That the practical training should be divided into two parts, and that the prelim} 
stage of practical training ghonld consist in all cases of at least a year spent in mest 
engineering workshops, ’ 

(3) That during workshop training, boys shoulid keep regular working hours and should 
he treated as ordinary apprentices, be subject to discipline and be paid wages. 
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(4) That nothing should be done in the form of evening study which would impose 
unneveszary strain upon the hoys, 

(5) That, as a rule, it is preferable to proceed to a technical college on the completion of 
the-introductory workshop course; but that, in the case of hoys intended to become mechanical 
engineers, it may be advantageous to complete the practical training before entering the 
college; but in such cages it becomes important that simultaneous education during practical 
training should be secured. Otherwise, the boys would lose seriously during four or five 
years’ suspension of systematic study, and would be at a disadvantage on entering the 
college. 

(6) That for the average student, the period of college study should be at least three 
years, 

(7) That at least three to four years should be spent in practical training, inclusive of 
the introductory workshop course previously mentioned.” 


157. We are aware that this question has been discussed on other occasions, 
at times with the same, at others with somewhat different, results; but a study 
of these discussions has led us to the belief that the above-quoted conclusions 
may fairly be taken not only as the most authoritative expression of British 
engineering opinion at the time, but as still representing the general views of 
the profession. The methods pursued in this country, however, differ widely 
from the system suggested above. The age of boys when they join an 
engineering college in India is from two to three years higher than that 
recommended. Most, if not all, of thecolleges prescribe a period of training 
in workshops after the completion of the theoretical courses, just as we have 
seen in the case of instilutions giving a lower type of training; but even this 
period is muck too short to be of practical value to mechanical engineers; no 
attempt is made to subject the students to regular workshop discipline, and 
they sre not compelled to attend the full working hours, They go from shop 
to shop making notes and sketches, and watch others at work, but, asa rule, 
do nothing themselves, ‘This course, such as it is, broadens the outlook of 
students who are intending to become civil engineers; but itis worse than 
useless a8 an initiation into the’mechanical side of the engineering profession. 

It has been objected that educated Indians will be unwilling to submit 
to the early hours and hard conditions of workshop training. This may, no 
doubt, have been the case in the past, but thereare now numerous siens of a 
marked change in sentiment, and we feel confident that, if facilities are pro- 
vided, increasing use will be made of them. There are difficultiesin the / 
way, we admit ; but they are not so great as is often supposed, and can be 
overcome, : 


158. There is, thus, as we have seen, a very decided consensus of Opinion Proposals of the 
among practical men that the ideal method of training mechanical engineers Commission for 
is to combine workshop practice and technical instruction as elosel y as possible ‘taining mecha- 
To attain this end in India the workshop has been imported into the college, nical engineers, 
but the results have not been altogether satisfactory. The atmosphere of the 
workshop cannot be obtained in the school, and the importance of this is so great 
that weare conyinced that mechanical engineers must be trained in the work« 
shops, receiving supplementary classinstruction in technical schools alongside 
which should, of course, be of a more advanced nature than that which would 
be provided for foremen. That isto say, the mechanical engineer, by which 
term we mean the man who in after-life will be responsidie for the design and : 
construction of machinery and structural iron work of every kind, should be es 
trained in a way analogous to that prescribed for the members of the labouring 
classes who will become artisans, and the boys of a higher social grade and with 
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a better general education who aspire to become foremen ; but he should start in 
the workshop somewhat older and after a more prolonged general education. 
In the factory, he should be regarded as a workman and treated as such, and 
paid wages which should represent the market value of the work he does; 
but he should not spend the whole of his time in the workshops. Roughly, 
the time spent in the technical classes should be equal to one-third of the 
total working hours of the shops, but whether this be so many hours a day 
or so many days a week matters little and may be arranged to suit local 
circumstances. ‘lhe main idea underlying our conception of the proper method 
of training mechanical engineers is thus a fundamental modification of the 
current practice in India; the chief training-ground should be the workshop, 
though the elass-room is also indispensable. 


159. After the period of apprenticeship is completed, and this should not 
be less than four years and may usually with advantage be five, those ap- 
prentices who desire to specialise should be provided forin one or more of the 
existing engincering colleges, where advanced courses of instruction will be 
given in such subjects as applied mechanics, electrical engineering, the 
physical sciences, hydraulics, the strength and properties of materials, and heat - 
engines. It should be recognised that these students are adults seeking to gain 
knowledge for a very special -purpose, and they should not be treated as 
undergraduates and forced to go through a rigidly prescribed course of instruc- 
fion, such as is now provided in the engineering colleges of University rank. 
Our general idea is that colleges of this stafus should be made accessible 
to adyanced students who wish to take special, instead of complete, University 
degree courses. . 


We have not specifically referred to the training of electrical engineers, 
because electrical manufactures have not yet been started in India, and there 
is only scope for the employment of men to do simple repair work, to take 
charge of the running of electrical machinery, and to manage and control 
hydro-electric and steam-operated stations. The men required for these three 
classes of work will be provided by the foregoing proposals for the training of 
the various grades required in mechanical engineering. They will haye to 
acquire, in addition, special experience in electrical matters, but, till this branch 
of engineering is developed on the constructional side and the manufacture of 
electrical machinery taken in hand, the managers of electrical undertakings 
must train their own men, making such use as they can of the special facilities 
offered for instruction at the engineering colleges and the Indian Institute of 
Science. 


Technological Training. 


160. It will be necessary in the immediate future for Government to 
cousider the more general question of the part to be played by the vxisting 
engineering colleges and the Universities, in providing for the increasing need 
in India for scientific, technical, and technological training. We feel convinced 
that, as the development of the country proceeds, the number of students will 
increase anid that, in consequence, at no distant date it will be found desiy- 
uble to abolish the school departments of these colleges and to make provision 
for the education of subordinates in separate institutions, which, not being of 
University rank, willbe placed under the control of the Directors of industries 
it is urgently necessary to prepare for a higher technological training which 
will provide the means whereby the physical science students of the eollngns 


ulfiliated to the Universities may learn to apply their knowludge to industrial 
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tises. The simplest way of meeting this demand would be to expand the engin- 
eering colleges into technological institutes by the creation of new depart- ‘ 
ments. At present they are chiefly occupied with the training of civil engin- 
eers. We have just recommended that they should make provision for the 
higher technical instruction of mechanical and clectrical engineers, and we 
anticipate that industrial expansion will justify the starting of departments 
of general technological chemistry, which, in each college and teaching Univer- 
sity, will specialise to the extent necessary to meet at any rate the more 
prominent local needs, We regard it as certain that public opinion will 
demand that these colleges shall be connected with the local Universities and 
that the students shall be able to obtain University degrees, Tothis we think 
no serious objection can be raised, provided that the terms of association leave 
the colleges free to frame their own courses of study, reserving to the Senates of 
the Universities the right to prescribe which shall be selected as qualifying a 
student to enter for a University degree. he internal administration of the 
colleges should be controlled by a Board or Council, the members of which 
might be nominated by the Department of Industries, the University, and 
public bodies representing employers. This Council should have the privi- 
lege of delegating a certain number of its members to represent it on the 
Senate. 


161. Up to this point our recommendations regarding industrial and Imperial engin- 

ivchnical education are such as should be carried out by provincial Govern- eering colleges 
ments; but, we think, it will be necessary ultimately, if not in the immediate oreshadowed, 
future, to provide India with educational institutions of a more advanced 
character, which no single province could support or fill with students, yet 
which each province will need to a greater or less extent. For some time to 
come the demand for this higher training can best be met by the provision of 
scholarships to enable students to proceed abroad, but, as soon as our foregoing 
recommendations haye had time to develope their full effect, it would ie 
advisable to proceed further and establish imperial colleges of the very highest 
grade. Two at least would be needed, staffed with specialists of high reputa- 
tion who must be provided with adequate equipment for both teaching and 
research work. One of these colleges should cover every branch of engineering, 
while the other should be deyoted mainly to metallurgy and mineral tech- 
nology, the developments of which are certain to be on a very extensive scale. 
Provincial colleges can only hope to secure the services of good, all-round 
men who would be employed mainly in teaching work; but, if the ideal of a 
self-sufficing India is to be completely carried out, specialisation must be 
provided for, and this can only be achieved in colleges with a large number of 
advanced students. We can hardly hope to serve any useful purpose by 
pursuing this idea further. Details will depend upon the actual state of 
things at the time when it becomes necessary to mature a scheme. We, tliere- 
fore, refrain from elaborating any proposals of this nature and content ourselves 
with suggesting that they should always be kept im sight as tlie goal. 


162, Before leaving the question of higher training we desire to advert goiontifie 
to one important matter. We consider that India suffers from tho general and technical 
absence of organisations similar to the great scientific and technical Soteties. 
societies which haye in many countries done so much to promote the profes- 
sional education of their younger members. We have already had occasion 
to refer toan instance of the work of the English Institution of Civil Engin- 
vers in this direction, and we think that it would be greatly to the advantage 
of Indian engineers if a representative society were started. Our views on the 
subject, which we regard as one essentially for private initiation, are explained 
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in detail in Appendix H,; and here we need only add that we in no sensed 
limit our suggestion to engineering, Whenever the number of specialists 
in any branch of science or professional activity is sufficient to enable them 
to form an association to promote its development in India, their action in 
this respect should be supported in every reasonable way by the State. 


The Victoria Jubilee Technical Institute, Bombay. 


Proposed utilisa- 165. Reference las already been made to the starting of the Victoria Jubilee 
tion of engineer- ‘Technical Institute in Bombay. During recent years it has developed a 
pe nar i somewhat polytechnic character, and now provides courses of instruction in 
workshop traine (1) mechanical engineering, (2) electrical engineering, (3) textile manufactures, 
ing (4) applicd cheniistry, antt (5) plumbing and sanitary engineering. Most of 
the witnesses who have come before us with experience as employers of its 
students have spoken well of them ; but, so far as the training in mechanical 
engineering is concerned, ex-students are nearly all employed in subordinate 
eapacities, and there is little probability that many of them will rise to 
high positions. The courses of instruction extend over four years, of which 
the last six months have to be spent on practical work. Enquiries made of the 
managers of workshops and factories in which these students received this part 
of their training did not convince us that the arrangements were of a 
satisfactory character. Moreover, the time allowed for practical training is too 
short, In view of the conclusions we have reached regarding the training of 
mechanical engineers, we cannot regard the work done in the Institute for this 
class of students as satisfactory. Instead, however, of abolishing these classes, 
it would be preferable for the Institute to associate itself more elosely with the 
local engineering industries carried onin Bombay ; and it should not be difficult 
to frame a scheme whereby the Institute, in its new location at Matunga, will - 
supplement the workshop training of apprentices from the railway and other 
workshops, thus performing locally the function of the teelinical classes 
which we have recommended in the case of the larger workshops. To 
_ a large extent, the popularity of the mechanical engineering classes is 
due tothe law which prevails in certain provinces compelling owners of 
steam plants to place their boilers in charge of certificated men. If the sug- 
gestion which we make elsewhere that this law should be abolished is carried 
into effect, there will be undoubtedly less demand for instruction of the 
kind necessary to pass the specified Government examination. On the other 
hand, we hope that the forthcoming expansion of mechanical ‘enginecring 
will more than replace the loss of this artificial demand for what can only 
be described as a very imperfect training. 


Technological 164, These remarks do not apply to the technological courses which 

courses: two include (1) textile manufactures, (2) applied chemistry, and (3). plumbing and 

years’ practical sanitary engineering. In these instances, we approve of the existing 

‘mended. arrangements whereby the students receive a prelimimary training before 

| embarking upon practical work, In this view we are largely influenced by 
the fact that the classes are conducted throughout on lines as nearly resembling 
actual commercial practice as is possible in any teaching institution. 

‘he spinning mill or the weaving shed is not an appropriate place in 
which to give instruction in textile mechanism, and practice in the working 
of the machines can be more easily arranged in a specially-equipped shed, 

> where a great variety of single units is available. Knowledge and ex- 
perience of this kind can be gained much more rapidly in the Institute 
than under practical working conditions in a mill, and there is no doubt 





112 


that the young man who aspiresto become a textile manufacturer, can best 
begin by going through one or both of the specialised courses of instruction 
provided by the Institute. Similarly, a preliminary knowledge of chemistry 
is essential to any one who intends to apply such knowledge to manufac- 
turing processes, and the laboratory rather than the chemical works is the 
place in which the training Should begin. 


In regard to plumbing and sanitary engineering, most of the practical 
work consists of fitting up buildings in aceordance with prepared plans, 
and before a young man can hesent out to do such work, he requires con- 
siderable skill in manipulating the materials employed, and some general 
knowledge of the sciences which bear upon sanitary engineering. It is also 
necessary thnt lie should be able to prepare plans and estimates, and, without 
, doubt, a knowledge of these matters and the requisite degree of craftsmanship 
ean be attained most readily in organised schools. 


165, We therefore consider that in respect of these technological courses, 
no changes are necessary; but we think that the training in the Institute 
should be followed by two years spent on practical work, before the full 
diploma ean he obtained. The students should be apprenticed on leaving the 
Institute, and they should be given definite employment and paid a living 
wage, There will, no doubt, be difficulty at first in finding places for them. 
Employers of labour in this country have realised only to a limited 
extent that it is incumbent upon them to provide facilities for training 
the rising generation. To convince them propaganda work will, at the 
outset, be necessary. There are fortunately many Government workshops to 
set an example, and it should not be difficult to induce the owners and 
managers of private undertakings to follow suit. 


Mining and Metallurgical Education. 


166. Mining education in India occupies, as we shall explain below, a Mining 
somewhat peculiar position. Two systems of teaching, applied to very similar education : 
material, are going on side by si.le, and there is a large concentration of mining position. 
employment on asingle area—the principal coal field—while other forms of 
mining are scattered over the whole of India, and differ widely in character. 

For these reasons we haye thought it necessary to discuss the subject in detail. 


By far the largest demand for mining engineers and trained subordinates 
eomes from the coal fields situated in the provinces of Bengal and Bihar 
and Orissa. The forms of mining in other parts of India are often only 
mere quarrying or, where actual mining is practised, are either so highly 
specialised as to necessitate a practical training which cannot be given in 
India, or are only on a small scale. It is clear, then, that for a long time 
to come, India must look for mining education to an institution or institu- 
tions based on the requirements of the Bengal coal field. 


The provision at present made for mining education comprises—(1) (a)Sibpur College 
courses at the Sibpur College, (2) evening classes on the coal field. The courses. 
senior Sibpur, course is one of two years, which follows a preliminary two years’ 
training leading up to the examination for sub-overseers. The students 
are trained in mine suryeying, electricity, colliery mechanics, mining and 
chemistry, and are taken into camp on the coal field for six weeks in the cold 
weather. At the end of this course they obtain a diploma, after passing an ex- 
amination. Recently, however, the Government of India have approved of 
the reduction of the two years’ mining course to a single year, conditionally 


classes on the 
coal field. 


Recent proposals 
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on the students who take up the course having previously passed the 
overseers’ examination and spending at least eight weeks in a colliery during 
the college yacation, A preparatory course of one year is also being pro- 
vided, Under the previous conditions it was not easy for students from other 
provinces than Bengal to obtain admission, though it is only fair to add 
that very few attempted to do s0. Accommodation was limited, and the Local 
Government stipulated that no qualified Bengali student should be excluded. 
The necessity for passing the sub-overseers’ test before entry was also a diffi- 
culty in the case of students from certain provinces, where training of this 
class was given only to a very limited extent. These obstacles have now, 
it is claimed, to some extent heen overcome, and there are at present (1915) 
five outside students taking the course. For some years past, the removal 
of Sibpur College has been under contemplation, and Government has been 
reluctant to incur increased expenditure on the existing institution. Accom- 
mndation is thus still inadequate. 

The evening classes are held at five centres on the eoal field under the 
control of a joint board, on which the mining interests and the Governments 
of Bengal and of Bihar and Orissa are represented. The cost of these classes 
is met by the two Governments. 

The results of the examinations held at Sibpur and in connection with the 
evening classes are shown below— 

1912-13. 1918-14, 1914-15, 1915-16. 1910-17, 
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“ ‘The average attendance at the evening classes in 1915-16 was 120, and 
that of the vernacular evening classes was 264. 


167. In 1913-14, a committee, which met under the presidency of Sir 


forimprovement. }), Macpherson to advise on the question of mining education, recom- 


mended the opening of a school of mines at Dhanbaid and the improvement 
of the existing evening classes on the coal field. The school was to 
cost Rs. 5,56,000 initial, and Rs. 98,000 recurring, while the expendi- 
ture required for improving the evening classes was estimated at Rs. 1,51,000 
initial and Rs. 71,000 recurring, towards which latter figure it was hoped 
that the mining industry would contribute. In 1914-15, a committee 
consisting of Messrs, Adams, Chief Inspector of Mines in India, Roberton, 
Professor of Mining at Sibpur, and Glen George, Mining Engineer, after 
examining the system of mining education in England, submitted a report 
which was in general agreement with the proposals of the Macpherson 
Committee. 


168. Two main points arise for consideration in connection with the -aboye 
proposils—(1) would an’ improvement of the existing evening elasses suffice, 
without a school of mines? (2) if a school of mines is considered necessary, 
where should it be located ? 

With regard to the first point we observe that the lads who attend the 
evening classes are in most cases deficient in general edueation, and this 
fact, coupled with the necessarily limited range of instruction given, render 


114 

these classes unsuitable for training first-class colliery managers, Out of 
the nine men who obtained first-class certificates in 1916, six men came 

from Sibpur, It is true that in England the larger proportion of colliery 

managers have obtained their mining education at evening or other similar 

classes ; and of the comparatively small number of students who are found 

at the yarious schools of mines, most seek employment either in metalliferous 

mines, or as consultants, Government inspectors, and geologists. But the 

position in England has changed; the examination for the manager’s certificate 

has heen made more severe, and mining schools of a different type are springing 

up, in one case financed and controlled by the mining interests themselves ; 

this type is therefore likely to takea large share in producing colliery managers. 

We think it necessary that, although the evening classes require improvement, 

some form of mining school should be provided for holders of first-class _certifi- 

cates, .i.e., certificates entitling a man to hold charge of a colliery raising over 
1,500 tons a month. 

169. We now come to the question of the location of the school of, mines, Location of the 
and we may consider whether a self-contained mining school on the coal field Bt0p0sed school 
itself is preferable, or whether teaching might not be provided in a department 
of an existing engineering college, such as Sibpur, The latter scheme would be 
cheaper ; it would bring the students into contact with lads studying for other 
branches of engineering, which is advantageous; and a well-known institution 
like Sibpur would possess better and more established traditions than any new 
institution. Finally, as we have already pointed out, Sibpur already produces 
most of the successful candidates for first-class certificates. 


On the other hand, there are disadyantages attaching to the Sibpur 
institution. Visits to coal mines from time to time during the course to explain 
points of practice can be completed from Dhanbaid within ‘a few hours; from 
Sibpur they take not less than 36 hours. The staff of an institution on the coal 
field is in close touch, not only with the latest developments of the industry, 
but with employers and managers, a great advantage to the students both while 
under training and afterwards when seeking for employment. A sub-com- 
mittee appointed in 1916 to consider the future of the Sibpur mining class, 
reported that it would be very hard for teachers at Sibpur to secure practical 
training for students in collieries, while the staff at a school in the coal field 
could do this with comparative case. To keep the school in close association with 
the industry is alsoa matter of importance. Finally, the staff of a school on 
the coal fields can maintain intimate relations with those of its students who are 
taking the practical portion of their course at one or other of the mines, 


170. So far, therefore, as the choice lies between Sibpur and Dhanbaid, we 
prefer the idea of a self-contained mining school on the coal field; but are 
prepared to agree that, instead of the course of three years at the school and 
twelve months’ preliminary practical work proposed by the Macpherson Com- 
mittee, students may take their practical course at the end of their first year. 
We consider it essential that students should pass a reasonable period in 


underground work. 

We are conscious of the heavy cost which such an institution is likely to 
entail relatively to the number of the students, at any rate for the first few 
yearsof its existence. The Macpherson Committee did not anticipate a larger 
number of students at first than 48; an estimate which might, however, now 
be increased. But we consider that the necessity of training mine managers in 
India and of making the country so far independent of imported experts, is 
strong enough fo warrant the expenditure. The number of students attending 
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the course at Sibpur is increasing ; and if the proposed school is open to the 
whole of India, this should bring in still more candidates. The argument for an 
inter-provincial institution lies, not in the desire shown by the different provinces 
of India to train their own men to manage their own mines, but in the absolute 
necessity of extending the area of recruitment for the mining profession as 
widely as possible, in order to supply this urgent need by the most suitable men 
from every part of the country. The main advantage would, it is true, be reaped 
by the coal fields of Bengal and Bihar and Orissa, and candidates from these 
provinces would retain the undoubted advantages which proximity to the school 
of mines must always give. But there should be no preference shown to local 
candidates and admission to the school of mines should depend on suitability 
alone. 


171. There is, however, a possible third course, besides a school of mines at 
Dhanbaid, or a mining class at Sibpur. Various proposals have come to our 
notice for research and training in metallurgy and other allied forms of techno- 
logy, proposals which we have discussed- more fully in Chapter IX. An 
institution at Sakehi teaching the above subjects would naturally also 
include certain forms of mechanical engineering, in view of the unrivalled 
opportunities which would be provided by the group of works springing up near 
that centre.- Many of the science subjects which will have to be taught asa 

‘foundation in such an institution will he common both to mining and metal- 
lurgy; these will include geology and mineralogy, physics, chemistry, 
mathematics, and mechanics; and among practical subjects, mechanical and 
electrical engineering, A considerable saving in cost could be effected, and a 
more efficient staff and equipment provided, by combining in the same institu- _ 
tion the higher forms of training for mining and metallurgy. We recognise, 
however, that a school of mines and metallurgy at Sakchi, though preferable 
to classes at an tinrelated centre like Sibpur, would be in less intimate touch 
with the coal-mining industry than a school at Dhanbaid, and, in view of the 
great desirability of keeping the mining industry in the closest possible 
relations with mining education, we support the proposal to establish a school 
of mines at Dhanbaid. Until this is done, the Sibpur classes should he 
maintained and teaching steadily improved on lines that would permit of the 
transfer of the classes to Dhanbaid. The Sakchi institution would naturally 
specialise in metallurgy and related forms of applied chemistry which would 
constitute a group sufficiently wide in range for a high-grade institution. 


The proposed 172, The Government of Bihar and Orissa have consulted us about a 
oo benecaen proposal to start atechnical school at Sakchi for the metallurgical industries 
metallargioal — ich are likely to develope in that neighbourhood .in association with the 


works of the Tata Iron and Steel Company. We are much impressed by the 

: possibilities of this centre, and the great opportunities which it will offer for 
employment to men possessing a technical training. We consider that thera 
will be ample scope for a school of the type proposed, both before and after the 
starting of still higher institutions for specialist training and for research; and 
we have conveyed to the Bihar and Orissa Government our general approval of 
their scheme, | 


Miscellaneous Educational Proposals. 


‘Navigation and 173. We have elsewhere in our report indicated ship-building as a potent- 
marine jal Indian industry of the future, though one that perhaps will not materialise 
engineering. for some time unless the necessary plates, sections, and engines are imported 
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from abroad. Be this as it may, there is no reason why India should not be 
ready to man her own ships when they are built. She has already for many 
years past provided excellent crews for the ships of other nations; and, given 
facilities for education in nautical subjects and marine engineering, she should 
in course of time be able to supplement these crews, at any rate in the coasting 
trade, with capable officers and engineers. The supply of such men from 
Britain must be very short for many years to come, if not always in future, and 
facilities for recruitment in India would do much to render her self-supporting 
in case of another great war, There have been frequent demands, especially on 
the Bombay side, for training of this nature for young Indians, but we have 
been unable to obtain any authoritative or helpfil information as to the lines 
on which the subject could be taken up, and are, therefore, unable to dilate upon 
it. It requires expert knowledge of a particular kind, and could only be satis- 
factorily handled by a committee specially appointed for the purpose, as it 
would necessitate the establishment of at least one school of navigation in the 
country and the provision of one or more training ships. 


174. During the course of our tours, the necessity for special schools and Commercial 
colleges of commerce was freqnently brought to our notice by Indian witnesses, education. 
who were in many cases men with considerable practical experience. On the 
other hand, some European witnesses expressed grave doubts as to the atility 
of such institutions andinsisted that only in an office could the training be 
given that would turn oul a useful business man. ‘This divergence of opinion 
is, we conceive, largely due to the different standpoints from which these two 
classes regard the question. We are inclined to think that the European eyvid- 
enee which we have received is not based upon a sufficiently wide examination 
of the circumstances in which trade and commerce are carried on by Indians, 
anda full acquaintance with the educational system which has grown up in 
the country, 

It is obyiously beneficial to any Indian about te engage in commerce, who 
lesires to rise above the rank of a clerk, that his education should he specifically 
adapted to his career, and should also be carried to the University stage. The 
greatest benefit from a high commercial training is likely to be received at 
present by sons or relations of commercial men who intend to enter the family 
business ; this type was well represented in the Sydenham College of Commerce 
of Bombay. The school of commerce should provide teaching in shorthand, 
type-writing, the methods of book-keeping and précis writing and, above all, in 

‘modern English. These subjects may be regarded as essential for the routine 
working of an oilice, but to them should be added instruction in the mechanism 
of banking, exchange, and foreign trade, together with such subjects as 
commercial geography and a detailed study of the economic resources of India. 
There are already in India a number of schools of this type, some of which are 
efficiently managed ; but the majority do little more than teach shorthand and 
type-writing, and make an attempt to impart a knowledge of book-keeping 
that is of little or no practical value. Most of these schools take the form 
of evening classes and are frequented by young clerks. 


175. Higher commercial education is still in its infancy in India, and the 
only institution of University rank that has so far been started is the Sydenham 
College of Commerce in Bombay, which prepares undergraduates of the Uni- 
versity for the examinations leading tothe degree of Bachelor of Commerce, 
instituted by the Bombay University in 1912. Sufficient time has not yet 
elapsed to enable a definite opinion to be expressed as to the extent to which 
the aims of the founders arv likely to be realised ; but so far, the students who 
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have passed out haye been well received by the Bombay mercantile community, 
and have obtained employment on much better terms than their contemporaries 
who have taken the ordinary Arts course. The college’ is popular and it 1s 
likely to continue so, until the supply of commercial graduates is in excess of 
the demand. ‘his cannot happen so long as the Sydenham College remains 
the sole commercial educational institution of University rank ; but there is a 
strongly expressed desire for similar colleges in other parts of India, and we 
think that the other Indian Universities might well consider the possibility of 
satisfying this demand. Industry and commerce are bound to go on expanding 
rapidly, and they will be glad to pay a higher price for more efficient employés. 
The practice of more up-to-date methods of business and account-keeping 1s 
certain to spread into the mofussil, as familiarity with modern trade and indus- 
try increases. An alternative University course, in any case, has the advantage 
of widening the educational basis, and, provided the University commercial 
courses supply as gooda training to the montal faculties as do the present Arts 
courses, they deserye encouragement on their own merits, as part of the general 
educational scheme of the country, The relations between the governing 
bodies of colleges of commerce and Universities should be exactly similar to 
those which we have suggested for technological institutions, as outlined In 
paragraph 160. We attach great importance to the co-operation of business men 
in the control and this, we think, ean be secured in the way there indicated. 


176. The provision of teachers for the various grades of education described 
in this chapter is not a question that needs discussion at any great length. 
For instruction in the higher branches of engineering and technology, we must 
look to the University colleges and technological institutes to provide teachers. 
‘They will be trained under the influence of men of high attainments engaged 
in original work, who will present their subjectsin a way that will cyoke a real 
and abiding interest among the students, and ensure that men who pass through 
their classes are thoroughly imbued with a clear knowledge of their subject and 
of right methods in dealing with it. Some of these will be fitted for teaching 
work by a natural capacity for the clear exposition of ideas. It must be 
remembered that research and what may be termed ‘ workshop practice ’ are 
themselves the best possible training for those faculties which a teacher largely 
uses, and that in consequence, in the case of subjects outside the line of general 
education, special training schools or colleges are unnecessary and even likely 
tobe a disadvantage, There is not the least probability that educational 
appointments will fail to attract men who haye been trained for technological 
or industrial work. Compared with factory life, the work of ateacher in a 
school or college offers inducements to a very large number of persons who 
prefer a certain amount of ease and freedom from worry to the strenuous exist- 
ence, Which is essential to success in manufacturing concerns. Appointments 
as teachers will naturally be sought after by men who feel that they have some 
special aptitude for such work, and provided suitable selections are mide, actual 
experience in teaching will ultimately produce the high type of men required. 


It is only when we come to industrial education, whether in organised 
workshops or in schools for cottage workers, that difficulties are likely to arise, 
The artisans from whom the teachers of craftsmanship will be drawn, have 
hitherto as a class been lacking in general education and have learned their 
craft on purely empirical lines. We have, however, provided an adequate 
remedy in the superior inspection staff and in the trained managers and super- 
visors who would bé placed at the heads of these institutions, The latter should 
be specially recruited at first, though inthe case of schools for iron work and 
curpentry they may subsequently be obtained from the students who have 
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passed through the proposed classes in mechanical engineering and have 
obtained some degree of practical experience afterwards. It would he the busi- 
ness of these men to train their own staff, and experience has shown that in a 
few instances at least they have been able to doit. Skill in craftsmanship is 
acquired by example and by practice rather than by precept, and those-who 
are responsible for the training of artisans will see that the methods employed 
are correct, that the appliances in use are suitable, and that the instructors 
possess the necessary skill to enable them to show their pupils how work should 
be done. 


4 


The Control of Technical and Industrial Education. 


177. Although we have proposed to place the contro) of technical and Arguments for 
industrial education under the Departments of Industries, we are aware that, control by 
especially in regard to the former class of education, there is a. strong body of etepaiaing ¢ 
opinion in favour of retaining it under the Director of Public Instruction | 


This’ opinion appears to be based on the following grounds ; firstly, 
that the Department of Education cannot be dissociated from these forms of 
teaching without loss, on account of the importance of method, with which that 
department is naturally more familiar than any other; secondly, that any 
form of teaching which is removed from the Department of Education may lose 
prestige inthe popular mind ; thirdly, that all technical and industrial training 
must include some degree of general education, with which the Department of 
Education is organised to deal. ~ 


a 

178. In meeting these arguments, it must be borne in mind that, in the first Arguments for 
place, education designed to produce men who will readily find industrial control by 
employment must in any case be very largely controlled hy an agency which, ieeslicasy 
by its training and constant association, is in touch with the industries that 
will furnish that employment. Both in devising educational schemes and in 
ensuring by inspection that they are actually followed in working, this class of 
agency musthavyea predominant part. It is not enough to appoint a man 
with an industrial training as an inspector of industrial schools; he must ; 
throughout be kept in touch with industries and industrialists, or the training 
given will soon degenerate, Speaking generally, the different forms of techni- 
eal and industrial education have as their object either the training of a man 
who will ultimately direct industrial operations or the production of a workman 
skilled in some form of handicraft. Of the success of the teaching, the private 
industrial employer must remain the ultimate judge. The Department of 
Industries is the only Government organisation capable of entering into his 
point of view, and the only one with which he can readily associate himself. . 
It is the only agency of any kind that can correlate the training to the require- 
ments as ascertained by it, Almost every educationalist of standing who 
appeared before us was in general agreement with these views. 


Our conclusions are strengthened by a consideration of the nature of the 
various forms of technical and industrial education, the necessity of which has” 
been indicated in our report, In the case of industrial schools, where 
craftsmanship is the all-essential feature of the training, the small amount of 
elementary general education that is required can easily be supervised by any 
person of ordinary intelligence, whilst the teaching of craftsmanship must be 
provided and controlled by an agency which knows from practical experience 
the type of employé required by an industry, and can judge if the requirements 
have been fulfilled. ‘his the Education Department is not likely to be able to 
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do, judging by the results of its past efforts in this direction. In the case of 
artisans who are trained in shops, thesame arguments apply; and it will be 
easier for a Department of Industries to maintain the necessary relations with 
railway or private shop managements. The superior training for foremen, 
which will be given under somewhat similar conditions but to better educated 
persons, and will involve a greater amount of theoretical teaching, seems to fall 
into the same category ; the only question is whether the theoretical teaching 
requires any degree of control by experts in the methods of imparting teaching 
generally. The danger of allowing the theoretical to outweigh the practical 
aspect of the training must be remembered, It must also not be forgotten 
that the experience of industrial and technical training in other countries has 
evolyed its own theories, traditions and expert teachers, of which the Depart- 
ment of Industries can make a more understanding use than the Department 
of Education. The control of the foregoing forms of education should, 
therefore, rest with the Department of Industries; but the advice and co-opera- 
tion of the Department of Education should be obtained in respect of general 
educational subjects, both in framing the courses of instruction and int deciding 
on the methods of teaching and imspection. 


It is only where some form of higher theoretical instruction is needed, 
such as that proposed by us for engineers and specialised teclmologists, that 
any question arises of the participation of the Department of Education in the 
control. Part of the education of engineers and the entire training of imen for 
posts of specialised technologists should, we have suggested, be given in 
institutions of collegiate rank. Their expenditure should be administered and 
their teaching controlled by joint boards, on which the Department of 


Industries, the local University and employers should he represented. We have 
already explained the relations which should exist between the Universities and 


these colleges. 


179. We desire here to draw attention to the great diversity of practice 
which has hitherto prevailed in the methods of imparting industrial and 
technical education of all kindsin different parts of India, a diversity which 
has. unfortunately permitted the existence of much inefficient or misdirected 
teaching. We think it necessary, for some time at any rate, to arrange for the 
provision of a system of regular visits by specialist officers of the Imperial 
Department of Industries. There is at present in the various provinces no 
generally accepted tradition of correct methods in these forms of teaching, 
and we think that Local Governments and Departments of Industries would 
be greatly assisted in their efforts to create one, by occasional -visits from 
imperial officers, whose functions would be merely advisory, and would 
be confined to placing their notes and observations before the Local Govern- 
ments for consideration. The specialist visitors would form a convenient 
channel for transmission to one province of useful experience acquired by 
another, and this would enable Local Governments, while retaining complete 
control of their own industrial and technical education, to profit by the 
knowledge gained elsewhere. 
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CHAPTER XI. 


COMMERCIAL AND INDUSTRIAL INTELLIGENCE, 


180, In dealing with this question, we haye had the advantage of perusing Objects of a 
two receni despatches of the Government of India to the Secretary of State, Commercial 
proposing the re-organisation of the Commercial Intelligence Department and —_ Pips a 
the appointment, which has since been made, of an Indian Trade Commissioner 
in London. These despatches haye amply demonstrated the importance to 
Government of full and frequent information regarding commercial develop- 
menis and requirements, and of the maintenance of close touch with such orga- 
nisations as Chambers of Commerce and Trades Associations. We have also had 
complaints from many of the witnesses whom we have examined that there 
exists no clearly defined channel through which information on commercial 
matters in the possession of Government can be communicated, whether 
publicly or to individual applicants, There is, moreover, a general feeling that 
the collection, careful analysis and judicious distribution of commercial and 
jadustrial intelligence is a necessary feature of Government policy both in war 
and peace, The question has not hitherto been so treated as to afford 
Government-a sufficient basis for the encouragement of industries in India 
ot for politicaland diplomatic action abroad. With this end in view, we 
suggest a scheme whereby commercial and industrial intelligence may be 
organised on lines that will assist this country to become better equipped 
for the industrial struggle. 


181. In designing this organisation, we have had before us these two main Necessity for 
points ; first, the importance of having the information collected and the statis- Seri inti = 
tics analysed and expressed for public consumption by experts who have concrete expert peices 
ideas as to the use which can be made of them by practical industrialists and 
commercial men ; second, the necessity of adopting a system which will enable 
these statistics to be issued in a form that will make them readily accessible to 
the commercial public. With regard to the first point, we consider it to be of 
prime importance to insist that, where a specialist department concerned with 
industries exists, it should handle the statistics and information relating to 
those industries. Unless this be done, irrelevant data will be collected, 
essential facts will be overlooked, and inaccuracies will follow from inexpert 
- interpretation of trade terms. Several instances have been brought to our 
notice in which statistics regarding articles of unlike denomination were 
added together to make fétals, and others in which failure to recognise the 
meaning of trade terms resulted in the compilation of figures which were 
either useless or misleading. Constant association with the general economic 
position of his industry is the only means that will render the industrial 
specialist a safe adyiser to Government on commercial matters and enable 
him to direct his researches with a view to anticipating possible dangers. We 
consider it advisable to emphasise the commonplace that commercial statistics 
and intelligence are intended to serve as the basis of an active policy, and not 
merely as a means for explaining changes years after they have occurred. 

If handled by the expert, such figures will serve as a timely warning against 
attempts of aggressive nations to capture our trade, or to determine its direction 
in their own interests. To show the value of having statistics collated 
and analysed by appropriate specialists, we may cite the Railway Adminis- 
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tration Report and the Quinquennial Review of Mineral Production as 
instances bearing differently on questions of administration and policy. 
The information which we include under the head of commercial and 
industrial intelligence will consist of the following :— . 
(1) statistics and other information regarding the movement of internal 
and overseas trade ; 
(2) statistics and other, information regarding the production and 
working of Indian’ industries ; 
(3) information regarding trade usages in India and abroad, and the 
tariff and industrial policy of foreign nations. 
Collection of 182, Our proposals relating to the provincial Departments of Industries 
—e ; eo contemplate that their Directors should qualify themselves as advisers to their 
seoral Governments in matters relating to trade and commerce, and we have 
agency. proposed that it should be one of their definite duties to supply advice and infor- 
mation to the public in regard to existing or new industries, Both for this 
reason, and in view of the considerations adduced in Chapter XII, it is obvious 
that they will have to maintain intimate relations with the manufacturers as 
well as with the merchants of their provinces, and to study and interpret all the 
— statistical information which is of use in the conduct or administration of com- 
merce. The staff of each provincial Director should include experts to deal 
with special problems, and, as there will be representatives of the department 
in every part of the province, it will be possible to maintain current and 
continuous records of what is going on in it, r 
Control of De- 183. The information comprised under the head of commercial and indus- 
partmentof rin] intelligence obviously includes matters of interest to Government both on 
Commercial inten ‘2 Commercial and industrial sides, as well as to private traders and 
industrialists, from whom enquiries may be expected on a wide yariety of 
subjects, including requests for information on technical matters. If our 
principle be accepted that the statistics and intelligence relating to industries 
and commerce can be handled effectively only by the specialists who conduct 
the various forms of research and practical work intended to extend and 
develope Indian industries, it naturally follows that the figures for production 
as well as those for trade should be collected and analysed by the same 
organisation. On the whole, therefore, there is a distinct balance of advantage 
in favour of placing the whole of this work under the general control of the 
Department of Industries and in the hands of a single officer, whom we 
would designate the Director of Commercial and Industrial Intelligence. 
In consequence of their imperfect knowledge of the working of Government, 
firms and individuals who are anxious to obtain information with regard to 
trade movements, sources of production, suitable raw materials and technical 
processes, will often come to this officer in the first instance for information. 
It is, however, extremely important to keep in mind “the harm that may be 
done, should any single officer give information on subjects in which he 
is not a technical or commercial expert. Thus an important function of the 
Director of Commercial and Industrial Intelligence would be to refer applicants 
for information and advice to the appropriate departments of Government from 
which these can be obtained at first hand. The Director should be a 
member of the Imperial Industrial Service which we propose in Chapter 
XXII, and his headquarters shonid be at Calcutta. 

184. We consider that special commercial intelligence officers will be 
required for Calcutta and Bombay, These two large cities contain trading 
interests which involve such extensive relations with other provinces and foreign 
countries as to render necessary, at any rate for some time to come, the appoint- 
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ment of special officers working under the provincial Directors of Industries 
but communicating direct, when necessary, with the Director of Commercial and 
Industrial Intelligence. In other provinces the Director of Industries will not 
have such highly organised centres of trade to deal with and should be able, we 
think, to keep himself fully in touch with local developments. 


185. The bulk of the information with which the Director of Commercial Method in which 
and Industrial Intelligence would deal, would be obtained by him as a routine Statistics and 
matter from the provincial departments, including the special provincial off ces ioe alt 
for commercial intelligence whom we have proposed for Calcutta and Bombay. with by imperial 
The remaining sources of statistical information would be the Customs Depart- agency. 
ment, the Railways, and other agencies which collect these figures at present. 

They should be published without comment in the first instance by the Director 
of Statistics when compilation on an imperial basis is required; in other cases 
hy provincial Directors of Industries or by the other collecting agencies. These 
last will be advised by the expert authorities, imperial or provincial, as to the 
form in which the information should be tabulated. The advice of local commit- 
tees of business men will be of assistance in this respect. ‘The statistics should, 
where necessary, be interpreted and commented on by expert departments, 
where these exist, or, in their absence, by the Director of Commercial and 
Industrial Intelligence or by provincial Directors of Industries. It will be 
clear from what we have said above thatthe Director of Statistics should bea ~~ 
compiling officer only, and that he should not comment on statistics with 
which his relations are merely arithmetical. 


186. Information regarding production and employment has been in the Statistics of pro- 
past exceedingly defective. In the case of production, official figures have heen duction and 
confined almost entirely to the main industries, whose representative associations employment. 
make it their business to collect them. This is a practice that should receive 
every encouragement, and Government should co-operate with such associa- 
tions, helping them in the collection of their figures, where help is necessary, | 
and obtaining their advice regarding the figures of interest to the trade 
which Government collects itself. Where no suitable associations exist, at 
the collection of statistics of production should be taken up by Government 
through provincial Departments of Industries, tothe extent that may be con- 
sidered practicable and useful in each case. We recognise the difficulties 
that exist, and the necessity of leaving details to he worked ont by the industrial 
organisation of the future. 


Statistics regarding employment, including occupation and wages, have 
hitherto been of little use, partly because labour was not willing to move freely, 
partly because the figures were out of date when published and were often in- 
judiciously seiccted- In the case of unorganised industries, the definitions of the 
. various classes of labour were not sufficiently precise, with the result that wages 

appeared to range between very wide limits., In future, the increasing 
demand for labour and its increasing fluidity will make information of this 
class of much greater importanceto employers. It need not always be statisti- 
cal in form, so long as it is reliable and up to date. A report that a certain 
class of labour is secking employment in a particular district, if promptly 
issued, is of much more use than a statement of the wages it drew last year. 
-The information which local Departments of Industries should be in a position 
to supply ought to be of more value to employers than that available hitherto, 


187. The effect of these proposals on the way in which information, General sum- 
especially of a statistical nature, so far as it is of interest in connection with mary of propo= 
industries, should be collected, compiled, published and commented on, is 
exhibited in the accompanying table, + 
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188. Commercial men have emphasised to us the importance of the prompt Crop forecasts, 


‘esue of accurate crop forecasts. It would appear that these are not at present 
altogether satisfactory, especially those relating to the jute crop, which presents 
peculiar difficulties, chiefly owing to the fact that the bulk of the crop is grown in 
areas under the Permanent Settlement where no village records are maintained, 
The preparation of forecasts is a highly technical business which ought 
to be entrusted, as soon as possible, to the officers of the Agricultural Depart- 
ment, and their value must largely depend upon the amount of time which 
Directors of Agriculture and their staff can devote to the subject. As we have 
had occasion to remark elsewhere, this service is very much undermanned, 
and the accuracy of these returns may be expected to improve with the develop- 
ment of the department. We do not approve of the present practice whereby 
the Director of Statistics, as compiling officer, fas ‘to undertake the responsibility 
of amending the forecasts of provincial officers. Such a duty, we consider, 
would be more appropriately performed by some responsible officer with 
general experience of Indian agricultural conditions. 


189. We think that in order to complete the organisation necessary to The Indian Trade 
in 


provide the people of India with information in regard’ to industrial and com- 
mercial matters, the recent appointment in London of an officer of the 
Indian Government as Trale Commissioner was a very necessary step. He will 
represent Indian trade interests, and his principal function will be to stimulate 
the development of the Indian export trade, by directing attention to fresh 
markets and by promoting the establishment of new commercial relations likely 
to be beneficial to India, He should also assist the imperial and 
provincial Departments of Industries by answering definite enquiries. 

An experienced officer, who oxerciséd the functions of Indian Trade 
Commissioner in London fora few months during the winter of 1914-16, 
under by no means fayourable conditions, stated before us that the appointment 
was greatly appreciated, that, produce brokers in London and manufacturers 
in the vountry freely applied to him for information and advice, and 
that these references led in many cases to actual business. There cannot, 
therefore, be any doubt that,if this appointment form part, as we contemplate 
that it should, of an organised scheme for the promotion of industries and 
commerce in India, it will prove to be oneof growing importance. The office 
of the Indian Trade Commissioner should be in the City of London, so as to be 
as close as possible to the business houses with which he will chiefly haye to 
deal. Manufacturing and commercial firms in India usually find it necessary 
to have London correspondents, and there is no doubt that Directors of 
Industries will find their work greatly facilitated by the presence of an officer 
in London to whom they can refer whenever necessary. Hitherto such en- 
quiries have had to be addressed either to the Commercial Intelligence Branch 
of the Board of Trade orto the Imperial. Institute, and although assistance 
may have been obtained in this way, the field of usefulness is limited, if only by 
the fact that neither of these bodies can command the services of men with 
up-to-date experience of Indian trade and commerce. 


The appointment of Indian Trade Commissioner, like. that. of the 
Director of Commercial and Industrial Intelligence in India, should be 


- ineluded in the cadre of the Imperial Industrial Service, and it should 


ordinarily be held by an officer of that service deputed to England for 
the purpose. ‘The experience gained by an officer holding this post should 
greatly enhance his value when he returns to India. The tenure of the 
appointment should usually be for a period of five years, and, though at 
first it may be held by an officer of the status of provincial Director, 
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we recognise that it is likely to increase greatly in importanes, The 
‘Trade Commissioner should be assisted by members of the Agricultural, Forest 
and Geological Survey Departments, in order to supply first-hand information 
regarding the chief raw products available in India.. These officers should be 
temporarily seconded from their own services for comparatively short periods, 
so that the knowledge of Indian conditions in the Trade Commissioner's 
office may be always abreast of the times. It is essential that they should have 


' sufficient experience and status to enable them to give reliable opmions on 


questions of fact, and that they should be sufficiently junior to turn their exper- 
ience to useful account on their return to India; the appointment of officers 
of about ten years’ service should meet these conditions. 

We are of opinion that the Trade Commissioner should devote special 
attention to the needs of small Indian exporters and capitalists, who desire infor- 
mation regarding openings for foreign trade, and assistance in obtaining plant 
for their enterprises. We regard the appointment of an Indian assistant to 
the Trade Commissioner, which was made last year, as a useful step in this 


direction 2 


190. The desirability of establishing Indian’ trade agencies in other 
countries, such as East Africa and Mesopotamia, with which there is likely to 
be considerable business after the war, should also be examined. 


191. In addition to the supply of specific information to individual appli- 
cants, both the imperial and provincial Departments of Industries will be able to 
furnish the public with much useful information as the result of their enquiries 
and experiments. Hitherto, this has been attempted either through the agency 
of the Indian Trade Journal, by means of bulletins published locally or by reports 
submitted to Government which have been made available for subsequent pub- 
lication by the press. This practice should be adopted more extensively in future, 
and to this end cire must be taken to keep in close touch with the press 
and to ensure its co-operation, which will, we feel certain, be readily forth- 
coming. Some witnesses, but not many, expressed their approval of the 
Indian Trade Journal. Others described it as mere “ scissors and paste.” Our 
own consideration of the case leads us*to the opinion that it should be disconti- 
nued, and that all official information should be issued by the Director of Com- 
mercial and Industrial Intelligence in the form of bulletins basel on informa- 
tion derived from the imperial and provincial departments. In the case of 
some technical departments, the outturn of literature may be sufficient to justify 
the maintenance of independent special series. . Bulletins should be printed in 
a form convenient for record, and each should deal with only one subject. 
They might then be issued periodically in packets to those bodies and indivi- 
duals entitled to receive them, fhe list of which should be regularly- revised and 
brought up to date. To the general public, they should be availabie at a 
moderate charge, either singly, in groups, or in complete sets. 

The question of the publication of any of these bulletins in the verna- 
cular and of the selection of the vernacular itself is for Local Governments to 
decide. \ 
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CHAPTER XII. 


GOVERNMENT PURCHASE OF STORES. 


192. Witnesses qualified todiscuss the subject were, almost without excep- Failure of exist- - 
tion, strongly of opinion that Government could do much to assist the ing rules to 
development of industries in India by the adoption of a more liberal policy in *&™* gp 
regard to the purchase by public departments of such articles as are, or can be, saequate extent, 
manufactured in the country. It is true that the rules regulating these 
purchases have been amended from time to time, mainly in the above direction, 
and it was not so much the prescriptions themselves which were the subject of 
complaint, as the way in which they have been administered. : 


But from the enquiries that we have made, and from information privately 
received, wehaye come to the conclusion that the manufacturing capacity of 
the country has been far from sufficiently utilised by Government departments 
in the past, and we believe that the somewhat radical changes which we now 
propose will considerably stimulate industrial progress. 

Those of our members who had the opportunity, when working with 
the Indian Munitions Board, of serutinising the indents on the Stores 
Department of the India Office, found numerous instances in which articles 
were ordered from England, which could have been supplied by Indian manu- . 
facturers equally well both in respect of price and quality, if the latter could 
have relied on an established Government practice of local purchase. It was 
also observed that there was a totally unnecessary diversity in orders for the 
same class of articles, which could easily be ayoided by the adoption of 
standard patterns or types, only to be deviated from when there are express 
reasons for doing so. This would reduce the number of individual heads, and 
would, in many eases, render it profitable to put down in India whatever special 
plant might be necessary. 

The representatives of manufacturing firms in Great Britain who have 
established branches in India claim that, with their local knowledge, they could 
in many instances supply the requirements of Government much more expe- 
ditiously and mvre cheaply, if supplies were ob\ained direct from them rather 
than through the Stores Department of the India Office. 


No specific evidence has been forthcoming as to the extent to which 
Indian manufacturers are handicapped in meeting the demands of Government 
_ departments, by reason of the unfavourable position in which they are usually 
placed, when competing with tenders reegived by the India Office Stores Depart- 
ment in London. But of the actual fact there is no doubt. The Director- 
General of Stores is allowed considerable latitude in regard to the time he takes 
to furnish supplies. He is thus able to combine indents received from all 
_ parts of India and to purchase in bulk, whilst the Indian manufacturer is 
usually called upon unexpectedly to supply small quantities at comparatively 
short notice. 


198. The local purchase of stores entails upon the officer making it the Lack of local 
responsibility of ascertaining by inspection that the goods supplied are of the imspecting | 
requisite quality, while by sending the indents to the India Office Stores @°° -- 
Department, he is relieved of any trouble on this aceount. Frequently he 
knows little or nothing about the manufacture of the articles which he has to 


& = 


in system of 
purchase. 


ist 

purchase ; he has scanty means of aseertaining their market value ; and he is 
unable easily to obtain expert and disinterested advice on such matters. With 
the exception of the Railway Board and the Ordnance Department, no depart- 
ment of Government, it is believed, was provided before the war with an 
efficient organisation for the inspection of local purchiases, still less of local 
manufactures; and without such an organisation it is obvious that Govern- 
ment officers could not safely enter into large local contracts. 
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194. Tt appears to us that, in the interests of Indian industries, a radical 
change should be made in the methods of purchasing in India Government and 
railway stores. ‘he existing system has been handed down from a time when 
India was almost entirely dependent upon Europe for manufactured rools ; 
but it is unsuited to modern conditions and has had a deterrent effect on 
attempts to develope new industries in Indian, As we have already said, we 
consider that the prescriptions of the Stores Rules regarding the classes of 
articles that may be bought in India are suitable, subject to the addition of a 
provision which, we understand, is now under consideration, regarding purchases 
from Indian branches of British manufacturing firms. The organisation which 
we are proposing will ensure that the fullest use is made of these prescriptions, 
in view of the progress which has heen made, and will be made in the future, in 
Indian manufactures. Further experience of the working of an Indian 
Stores Department may, however, indicate the desirability of modifications. 


195. The possibility of the local purchase of stores produced in India, but 
hitherto obtained in England, depends primarily on the existence of an expert 
agency in India, which will ensure that the stores obtained are of suitable 
quality and price, and we think that the same system should be applied to a 
large proportion of the articles already purchased in this country. Great 
ecofiomies have already been effected by the Munitions Board through the cen- 
tralised purchase of local manufactures, especially in the case cf textiles ; and it 
is a question for consideration how far the advantages of this system warrant its 
general adoption. The present system of local purchase by individual officers 
isin any case wasteful, and requires considerable modifications. Assuming 
the necessity of some form of centralisation, we have also to consider the 
advantages of provincial versws imperial buying and inspection. There are 
instances where a single province has a monopoly, as Bengal has of jute 
manufactures, or Bilar and Orissa of steel, ‘There are some cases where the 


manufacturing equipment of certail provinces is vastly greater than that of 


others, whose demands are almost equally great. There are other tases where 


the provincial equipment is more nearly proportionate to provincial needs, 
Some provinces have local manufactures of tools or machinery, which it 
is desirable to encourage. If a purely provincial purchase organisation 
were adopted without any safeguards, provincial departments would be 
competing against each other with comparatiyely small orders to 
fill, and against the imperial organisation with much larger ones, thereby 
losing all the advantages of large-scale purchase and possible standardisa- 
tion, On the other hand, the further distant’ he is from the manufac- 
turer who supplies him, the less are the advantages of purchase in India to 
the indenting officer; and it is desirable, within reasonable limits and with 
due regard to economy, to encourage the industries of a province by the loca} 
purchase of provincial requirements. In some cases, the middle course might 
be adopted of arranging for running contracts by a central agency with local 
producers for local supply. Manufacturers in Calcutta, Bombay, or Madras, 
under this arrangement, would quote rates for the delivery of certain classes 
of goods im certwin areas, fixel by sgreement with the Controller-General of 
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Stores, and local officers would fill their requirements from these. Such rates 
might be on a sliding or-a fixed basis, according to the class of article, In any 
case, some means of mutual adjustment and of exchanging information regard- 
ing local ‘prices and qualities is obviously needed. Moreover, if efficiency, 
Whether in purchase or in inspection, is to be maintained, a certain minimum 
staff is required, and this staff will not vary greatly, whether the purchases made 
be few or many. If it be unduly reduced, adequate expert knowledge will 
no longer be forthcoming, and Local Governments will he accordingly exposed 
to the risk of being overcharged and of receiving inferior material. 


196. No decision can be reached regarding the precise organisation which Appointment of 
should be employed, or the degree of centralisation which it is desirable oe 
adopt, until the whole question has been examined tn. detail by a small expert proposed. 
committee, with special reference to each of the leading classes of articles 
purchased, the extent to which they are produced in the different provinces, 
andthe facilities with which local Departments of Industries can suitably be 
equipped for inspection and purchase. For the purposes of our financial estimate 
only, we have found it necessary to assume a system of completely centralised 
purchase and inspection; but we feel sure that the proposed committee 
will be able to effect a considerable degree of decentralisation at the outset, and 
will provide for still further devolution, as the organisation developes and a 
settled policy becomes established. a ~ 

197. Without anticipating the committee’s conclusions as to how indivi- Nature of future 
dual classes of stores should be treated, our own consideration of the question OrEAneSSHSN,, 
leads us to the view that the general nature of the future organisation should be 
on the following lines. There should be an imperial Department of Stores and 
provincial agencies which should form part of the provineial Departments of 
Industries, This would set free individual officers from the responsibility 
for the local purchase of most classes of stores, and provide for 
expert purchase and inspection. The imperial Department of Stores should : 
have at its head a Controller-General of Stores, with his headquarters at 
Calcutta; it would purchase and inspect stores, and deal with indents received 
from provincial Directors of Industries. In each provincial Department of 
Industries, there should be a stores branch, for the control of which, in the 
major provinees at any rate, an experienced officer would be required, who 
should be responsible for local purchases, and should utilise the staff of the 
department, as far as possible, for inspecting and testing the goods supplied 
through him. 

All indents for stores required by provincial officers should come 
to the Director of Industries in the first instance. He would examine them 7 
and arrange for the local purchase and inspection of those items which 
could suitably be dealt with in this way. The Director of Industries would 
‘receive information, as explained below, from the Controller-General of Stores, 
which would enable him to form an opinion as to the possibility of obtaining 
more fayourable tenders for such articles from another province, and it might be 
considered advisable in such cases for him to arrange for purchase and inspection 
through the local Director of such province. The balance of the indents would 
be forwarded to the Controller-General of Stores, who would again examine 
themyvand issue orders for the purchase of the remaining items which in his 
opinion could be advantageously obtained in India. He would, as we haye 
already indicated, in some cases enter into running contracts, in pursuance of 
which Directors of Industries would be able to purchase from contracting firms 
without further reference to him. In certain cases it would be best for him 
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to effect purchases himself, whether under running contracts or as isolated 
transactions, where the articles could not conveniently be dealt with by 
provincial agency. Experience of local and imperial sources of supply would 
soon show what are tle respective capacities of these for meeting orders ; 
and, in practice, no delay would be involved in deciding what items 
would have to be obtained through the buyimg agency in England, which 
must, for some time to come, continue to be the Stores Department of 
the India Office. All railway indents, which are at present sent to the 
Stores Department of the India Office, would be passed through the Controller- 
General of Stores, who would deal with them in the same way as with other 
indents. Orders on the firms of any province, whether from another pro- 
vincial Department of Industries or from the Controller-General of Stores, 
wyould ordinarily go through the local Director of Industries, though, where 
centralised purchase is necessary, it would be in some cases desirable for 
the Controller-General of Stores te deal with local firms direct. Under this 
system the manufacturers of each province would be given the opportunity of 
supplying their own Local Governments, so far as they were able to do so, as well 
as those of other provinces in which similar manufactures have not been 
established. With the Controller-General of Stores would rest the responsibil- 
ity of deciding whether indents are to be transmitted to London or local 
manufacture undertaken. Only in the case of heavy machinery and construc- 
tional iron work is there likely4obe any difficulty in coming to a decision. In 
these eases much depends-on the designs and specifications, and very highly 
specialised experience is required to ensure satisfactory results. This has 


hithertn been obtained in London through the agency of the consulting engineers © 


employed by the India Office, and a similar technical agency will have to be 
created in India, if full advantage is to be taken of the increasing capacity of 
the country to turn out heavy work. The annual report of the Controller- 
General should include a classified statement of the articles obtained in India 
and abroad and the prices paid, 


198. Inspection of local purchases would be carried out by the staffs of the 
local Departments of Industries, where they include suitable experts. But the 


* range of Government requirements is so wide and involves the expenditure of 


such large sums, that the experts required for the assistance of provincial 
industries will be quite inadequate to inspect all the articles purchased locally : 
moreover, to require them to do so would in some cases cause delay and interfere 
with their ordinary work, The urgent necessity of securing economy and effi- 
ciency in the expenditure of the vast sums of money spent on the purchase of 
Government stores requires a yery efficient and reliable staff of imperial inspectors, 
including a varied range of specialists, and we wish to point ont that, though 
this staff may appear at first to be expensive, the cost of its maintenance will be 
small compared with the risks involved in purchasing stores without expert check. 


The activities of these officers would form one of the most valuable sources of 


industrial intelligence, and if, therefore, they are organised by an enlightened 
departmental head and are exchanged from time to time with officers employed 
under Local Governments in the encouragement of local industries, there is no 
doubt that the entertainment of this staff will be a real economy, both directly 
in ithe saving of money on purchases, and indirectly in the development of new 
industries. We contemplate that an arrangement will grow up of a kind that 
would prevent undue interference with the provincial Directors in the 
purchase of local products, and that consequently, while the right to inspect may 
exist, it will be exercised with judicious discretion and not in officious 
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init g th GS egatocent in Ora ‘We feel sure, “Dissatore, that provincial 

ng elisa will welcome the intervention of an imperial pee 

‘As we haye stated above, we. consider that one great advantage of the 

pecting | ‘staff would be the transmission of information from one province to 

- another regarding § sources of production and improvements in manufacture, 

enabling each province to learn by the experience of others and facilitating 

“more ‘uniform, progress in all parts of India. We propose that the Controller- 

General of Stores should work in close contact with the Director of Qommercial 

and Industrial Intelligence. The arrangements for securing this object will 
be explained i in ‘Oheyer Xx. 
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CHAPTER XIIl. 


LAND ACQUISITION IN RELATION TO INDUSTRIES. 


199. Many witnesses, representing both Jarge and small interests, comp- Difficulties of 

lained of the handicap imposed on industrial enterprise by difficulties in obtain- industrial con- 
ing land for the sites of factories and other industrial concerns, and the surface ae 
rights of mines, in cases where mineral rights are not the property of Government. 
These difficulties are said to lie, first, in the trouble experienced in obtaining 
a good title, in view of the complicated system under which land is held in certain 
parts of the country, especially in Bengal, andin the absence in some provinces of 
an authentic record of rights ; second, in provincial laws, designed to prevent the 
expropriation of tenant interests; and last, in the attitude of landowners, 
who are foo apt to exploit unduly the necessities of an industrialist whose 
choice of the site for a new venture is limited by considerations of transport, 
water supply, etc., while he is still more fettered when he desires to extend an 
existing factory. There are also often cases where the land required belongs to 
a large number of small owners, and when any one of these declines to sell, his 
refusal may render the consent of the rest useless. We have also received 
complaints regarding the obstinate and dilatory attitude often taken up by Jand- 
owners in negotiating transfers. .Although the indefinite subdivision of 
titles in some parts of India renders these difficulties somewhat more acute, 
they are not, we recognise, by any means peculiar to this country. 


200. Before discussing the question of State expropriation of private property, Cases where a 
we will deal with those cases in which a willing transferor is prevented by law veeteheue 
from passing a clear title. The mechanism for meeting this difficulty will fo from passing 
doubtless vary in different provinces. In the Punjab a transfer to a trader of a clear title. 
land belonging to an agricultural tribe cannot be made without the special 
sanction of an executive officer; and a wide range of relatives and collaterals 
possess the right of pre-emption. Moreover, the reversioners of a transferor have, 
by Punjab customary Jaw, the right to sue to set aside a transfer made without 
necessity. But.in this province pre-emption rights have been already declared 
non-existent in certain areas adjoining large towns. In the Central Provinces 
means are being sought for enabling, under suitable conditions, a transfer of 
occupancy and ordinary holdings to be made, when the land is required for non- 
agricultural purposes. Generally speaking, we consider that, although laws 
have been made to prevent certain classes of persons from being deprived of 
their rights in land, even by their own voluntary action, because the cultivation 
of that land by, or under the control of, other classes brings about an undesir- 
able state of affairs, there is no reason why the same measures should be 
required for Jand which would not remain agricultural land after transfer. We 
have no hesitation, therefore, in recommending that provision should be made 
in local laws, where necessary, to enable tenants; who are prevented by legal 
restrictions from transferring their land or from conferring an absolute title 
therein, to do so with the sanction of some proper authority, when it is 
required for an industrial enterprise, more particularly for the housing of indus- 
trinl labour; and this without depriving the Behe of his existing rights of = 
profit on such transfers, 
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We also recommend that Government, as an owner of land, should set 
an example to private proprietors of a liberal policy both in respect of its rules 
and of their practical application, in permitting transfers of land for industrial 
purposes. 


Proposal for 201. We are unable, however, to support a proposal which was put before 
esa op US to allow an industrial concern desirous of acquiring land to call on all persons 
rights | affected to put in their declarations of all titles or interests in the land within 

jjectionable. a certain time, any subsequent claims being barred. This proposal would, 
we think, inflict hardship on ignorant title holders, pardahnashin women and 
absentees, who are often themselves unaware of the precise extent of their 
rights. 4 
Acquisition by 902. The main question which was pressed on our attention was the desir- 
aoverni ability of a more uniform interpretation of the expression in section 40 (1) 





str’ (b) of the Land Acquisition Act, which refers to the acquisition of land for a 

eermunder Company, that a work “ is likely to prove useful to the public."’ The inter- 

ction 400f pretation put on the wording of section 40, as indicated by the purposes for 

% °" which this part of the Act has been used from time to time, seems to show some 
uncertainty as to the class of case to which it should be mlowed to apply. 
There appears to be some division of opinion among legal authorities as to 
the circumstances in which the Land Acquisition Act ean be fairly used by a 
Local Government on behalf of an ordinary industrial-company. We are 
not sure, therefore, whether the Act needs revision to cover the recommen- 
dation which we make below. 


The matter was carefully consideted by the Bombay Advisory Com- 
mittee, who suggested the following formula as a guide to Local Governments 
in the exercise of their discretion as to acquisition on behalf of an 
industrial concern:—"When .. . such acquisifion is indispensable 
to the development of the industry, and . . . the development of the 
industry itself isin the interests of the general public.” From this proposal 
there was found, on discussion with the committee, to be at least one dissen- + 
tient, who was inclined to hold that any such proposal for compulsory acquisi- 
tion should be submitted to the Provincial Legislative Council, or at least to a. 
specially constituted committee thereof. The idea of procedure by private bill 
in such eases was also discussed. hese suggestions relate rather to the 
mechanism through which the Local Government should exercise its discretion, 
than to the principles which should guide it in forming its opinion, and we 
therefore think it unnecessary to consider them in detail here. We would 
recommend that the formula proposed by the Bombay Advisory Committee 
should be adopted with the following modifications :— = 


The Local Government may acquire land compulsorily from private owners 
on behalf of an industrial concern, when it is satisfied 


* (1) that the industry itself will; on reaching a certain stage of develop- 
. ment, be in the interest of the general public ; 


(2) that there are no reasonable prospects of the industry reaching 
such a stage of development without the acquisition proposed ; 


(8) that the proposed acquisition entails as little inconvenience to private 
rights as is possible, consistently with meeting the needs of the 
industry. In this connection we Wish to draw particular atten- 

: tion to the desirability of avoiding, as far as possible, the acquisi- 

tion of areas Jargely covered by residential buildings, 
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i esa eae for 
ers an industrial uadertabine:d 
abstantial as: in other ways at the public expense, npoully © when it 
adopts such a course as an alternative to carrying on the industr, re 
seems no reason why land, when necessary, should “not be acquired 
compulsorily. 

Tt should bea sine qua non that, in all cases here land is acquired com: 
~ pulsorily for industrial enterprises, arrangements should be made to offer culties 
tors or house-owners so dispossessed suitable land in exchange or part 
exchange. Such a course will mitigate more than any mere money payment 
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the hardship and sense of unfair treatment caused by expropriation. 








CHAPTER XIV. 


TECHNICAL ASSISTANCE TO INDUSTRIES BY GOVERNMENT. 


203, It is necessary to indicate in somewhat greater detail the special Reasons for | 
necessity which exists in India for direct Government participation in the *dopting in 
initiation and improvement of industries by experiment, by advice and help, Py policy. of 

and where necessary, byexample. We think that in the peculiar circumstances to industrialists. 

existing in this country, any limitation of the functions of the State in 

accordance with the principles laid down by Lord Morley, which we have 

quoted in Chapter VIU, will render our proposals of little benefit to Indians 
_ and will also detract largely from their general usefulness. 

The risks to which private enterprise is exposed in India or elsewhere, when 
embarking on industrial work in new directions, are proverbial. India, how- 
ever, possesses one great advantage; the new industries or processes that may 
be started here are almost always old industries or processes in other countries, 
though they may require modifications to suit them to Indian conditions, On 
the other hand, the country’s lack of industrial organisation, of private 
consultants and specialists, of information on the industrial value of raw 
materials, and of experience in the way of approaching industrial problems, 
are serious obstacles, especially to the smaller-scale undertakings. Under present 
Indian conditions, this class of organised industries has great possibilities and 
isin every way well suited to Indian enterprises in most parts of the country. | 
But the Indian investor is most reluctant to risk his money in undertakings 
of thissort, unless they relate to industries which are already established and 
practised extensively. Of the readiness to invest money in industries which can 
already claim a number of successes, we have had abundant evidénce ; indeed 
this tendency has had the unfortunate effect, in some instances, of creating more 
individual undertakings than the industry can support. This seems, at any rate, 
to indicate that there is capital seeking industrial outlets, and that the directions 
«n which it can be employed are at present, from the point of view of the Indian 
‘nyestor, insufficient. We are further confirmed in this view by the freedom 
with which money is forthcoming for new ventures where the management has 
earned public confidence, - : 

204, Tf weare to suggest the way in which Government assistance can best Difficulties 
be given, itis important for us to understand the difficulties of industrialists who experienced by 
engage in new undertakings in India, especially ona small seale. The smaller ae jalists 
industrialist, whether Indian or European, who is thinking of taking up a new 
yenture, seldom has the advantage of a name which commands the confidence 
of a wide section of investors, or the support of large resources of his own, and 
he is thus not in a position to engage the assistance of experienced technical 
advisers in his preliminary investigations, The knowledge of the industry . 
which he possesses is more often than not incomnlete. He may have familiar- 
ised himself with it in actual operation in another country ; but to start it in 
a new field demands greater practical experience and skill than he has usually 
acquired. 

But even in the ease of the larger undertakings, where fundsare sufficient 
to engage expert technical advice, the following difficulties often occur :— 

(1) There is frequently some uncertainty as to the quality and quantity 
of the raw material. At the outset, it may apparently be abun- 
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dant at reasonable prices; but directly any demand for it is 
created, the supply falls off or prices unaccountably rise. It is, 
* therefore, difficult to frame a safe estimate beforehand on this 
point, simple as it may seem. 
(2) The industry may inyolve the training of labour to carry on its 
operations, and this may entail a very considerable initial out- 
lay, adding greatly to the cost. 


(3) Country-made articles competing with foreign imports are always 
looked upon with suspicion, and generally have tobe sold at a 
much lower price to command a market, even when the quality 
is equally good. | 

(4) When success is attained, rival enterprises are immediately started, 
the trained labour is enticed away, the cost of the material is 
sometimes enhanced, and competition, possibly in a weak market, 
has to be faced, with the result that the monopoly upon which. 
a new enterprise must count to recoup extraordinary initial 
expenditure rapidly vanishes, and profits are reduced toa level 
at which only those can work successfully who have benefited by 
the work of the pioneer without having had to pay for it. 


The cautious individual realises these risks and refuses to be tempted into 
new paths. Those of a more sanguine temperament or with less experience are 
attracted and too often come to grief. 


Some of the difficulties which we have enumerated above are common to 
new industrial efforts in all} countries,_and cannot be eliminated in India. 
But the Government organisation which we propose will at any rate ensure 
technical advice for the small industry, and adequate economic and scientific 
for all classes of undertakings. This will furnish industrial enterprise of 
all kinds from the outset with much better prospects of success than in the past. 
We believe that public opinion is completely changed in regard to the permis- 
sible limits of State activity, and that the grant of such assistance as we propose 
is urgently demanded. 


205. We have already, in previous chapters, explained our views regarding 
the means of providing industrial research and the results that are likely to 
follow fromit. We think it desirable now to explain the meaning which we 
attach to .the terms “pioneering” and “ demonstration,” when applied to 
Government industrial undertakings started for the assistance of industries. 
These two expressions are often used as if they had the same meaning, and 
with the vague idea that they cover the whole field of Government assistance. 
In any case, they represent the greatest departure from the old laisses faire 
standpoint ; and it is for these reasons that we consider it advisable to describe 
the actual methods which these terms are intended to denote, and the limita- 
tions to which these methods should be subject. - 


By “pioneering” we mean the inception by Government of an industry 


‘on a small commercial scale, in order to ascertain and overcome the initial 


difficulties, and discover if the industry can be worked ata profit. It must be 
clearly understood that Government should only undertake the pioneering of 
industries when private enterprise is not fortheoming, and that, as a general 
rule, Government participation should only be continued till the object with 
which the operations have been started has been fully attained. By this we 
do not mean that the Government factory should necessarily be closed down, 
as soon as a private individual or company 1s willing to take it over, or it has 
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reached some degree of commercial success. The opportune moment can be 
decided only by a full review of the circumstances of the case, and in some 
instances it will be found that the new industry is capable of development 
far beyond the initial stages at which it is profitable, before the withdtawal of 
Government becomes imperative in the interests of those who have invested, 
or are anxious to invest, capital in the new industry. 


Further, a Government factory which has successfully passed through the “ Demonstra- 
pioneer stage will often prove a useful training ground, both for the men tion.” 
who are to control the industry in the future and the workmen who are to be 
engaged in it. This leads us to consider the suggestion made by some witnesses, 
that Local Governments should establish and manage what may be con- ; 
veniently termed “demonstration factories.” The objects might be either 
educational, in which case these factories would serve as schools for the training 
of men as operatives, foremen or managers, under strictly commercial 
conditions; or, in other cases, the primary idea would be to show how to 
improve local industrial practice. As examples of the first, we may cite 
a glass factory, in which the training of operatives would be the raison d'élre 
for its existence; of the second, a silk-reeling and throwing house to demons- 
trate the advantages of modern methods of operation on a factory scale, in 
comparison with the existing indigenous cottage methods. These factories 
would be the counterpart in industries of the demonstration farms established 
by the Agricultural Department. In actual practice they would be required 
principally in connection with the development of cottage industries, and we 
allude elsewhere to their necessity as a part of the scheme for the training of 
hand-loom weavers. If the object with which each factory of this class is 
started be kept strictly in mind, there can be no doubt that, so long as it 
fulfils its primary-function, it must prove useful and can in no sense be 
regarded as likely to interfere with the development of private enterprise. 


206. Starting with this preliminary statement of our views regarding the Division of 
attitude which should be adopted by Government in rendering idustries into 
_ assistance to industries, we may now indicate the different ways in which action ,, tie bi 
oan be taken and the various methods by*which the machinery that we have organised ” and 
proposed to create can be brought into direct contact with industries. We“large 
have now in India two industrial systems working side by side, covering organised 

: industries. 

respectively :— 


(a) Industries carried on in the homes of the workers, which we have 
designated as “cottage industries.” In these the scale of, 
operations is small and there is but little organisation, so that 
they are, as a rule, capable of supplying only local needs. 

(6) Organised industries carried on in workshops or factories, which 
vary in size from simple rural factories, earrying out a single 
operative process, to the big textile mills and engineering work- 
shops, employing thousands of hands and possessed of a complete 
organisation both for manufacture and trade. 


These organised industries may be subdivided into two classes. In the 
case of the first, the interests involved are mainly of a provincial character. In 
the case of the second, the industries have markets extending far beyond the 
boundaries of a single province or even of India, and their inception and 
management give rise to questions of inter-provincial or even international 
trade, which can best be handled by an imperial organisation. As examples of 
these two classes of organised industries, we may cite, as belonging to the first, 
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engineering workshops, tanneries, sugar factories, rice mills, some textile mills, 
cement works, glass works, wood distillation plants, distilleries and breweries, 
and the majority of the! miscellaneous workshops engaged mainly in manufac- 
turing for a local market. In the second class will be included industries 
usually carried out on a very large scale and involving very high capital 
expenditure, such as “ heavy '* chemical works, iron and steel works, electro- 
metallurgical and electro-chemical works, ordnance factories, factories for the 
manufacture of explosives, and the larger metalliferous mines with their 
associated metallurgical works. 

It will, we think, be obvious from the outset, that each of these systems 
will require separate treatment, and the manner in which they can be assisted _ 
will be most easily explained by a reference to examples which haye come to 
our notice. : | 


- 


907. As regards cottage industries we need add but little to our remarks in 
Chapter XVII. ‘The workers are usually uneducated and without a knowledge 
of anything regarding their trade, except what can be acquired locally. 
Their lack of education denies them access even to the most elementary techni- 
eal literature, dnd they can be influenced only by ocular demonstrations in their 
own neighbourhood. Had the activities of the Agricultural Department been con- 
fined to laboratory experiments or pot cultures, they would have had but little 
influence on the cultivators of the country. We found in Madras that the 
hand-loom weavers had been greatly influenced by the peripatetic weaving 
parties which are at work there, and useful results have been obtained in Mysore 
by sending rounda skilled blacksmith and his assistant, provided with suitable 
tools, to teach the village artisans improved methods of smithery. Owing to 
their lack of contact with the outside world, new ideas donot readily occur to 
these small workers, and they can receive material help from the supply of 
new patterns and designs, an example of which we saw at the Amarapura 
Weaving School near Mandalay, where the popularity of the school was almost 
entirely due to the new designs introduced by the Superintendent. Much use- 
ful work can be done by bringing to the notice of artisans labour-saving devices, 
or even such complex pieces of: mechanism as the jacquard machines for 
weaving intricate patterns on hand-looms. The processes employed by metal 
workers are especially susceptible of improvement in this way. In most parts 
of the country they are ignorant of the use of patterns for casting work anid of 
the advantages of stamping, pressing and spinning metal. Where consider- 
able colonies of these artisans exist, their status can be raised and their output 
greatly increased by the establishment of small auxiliary factories employing 
machinery to carry out operations which involve much time and labour, when 
carried out by hand. These may be started by private individuals, by Govern- 
ment, or by co-operation among the artisans themselves, assisted by Govern- 
ment. Some attempts in thisdirection, we found, had been made in Madras, 


Nagpur and the United Provinces; but equipment was lacking and the 


attempts were not properly carried through. ‘the extent to which co-operative 
working can be introduced among artisans has not yet been inyestigated, and 
we have alluded to this subject in Chapter XVIII. In towns and cities where 
there is a public electric supply, the use of electro-motors for driving small 
machines has been but very slightly encouraged. We have not the least 
doubt that they will ultimately prove most helpful to the aftisan and will 
ereatly facilitate the introduction of a more organised system of production, 
Finally, we have to draw attention to the urgent necessity for introducing 
better methods of marketing the outturn of cottage industries. In this matter 
it would appear that Japan has been singularly successful, and we have gathered 
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evidence to show that it is only the initial difficulties connected with the 
organisation of such work, that have debarred India from participating im 
similar advantages, 


208. Inthe case of the existing larger organised industries, there will seldom Help to large 
be any call for technical assistance, as they are under the control of competent organised 
experts, who will only look to Goyernment to conduct scientific researches and ae 
to provide accurate economic data, including such information as it will be the : 
duty of the Commercial and Industrial Intelligence Department to supply. In 
the inception of industries of this class which are new to India or to a parti- 
cular area, Government can render much assistance, both by way of conduct- 
ing preliminary investigations regarding the raw materials available, the con- 
ditions under which the industry may be carried on, and the markets open to 
its products, and by the supply of technical advice in revard to the location of 
the factories, the design of the buildings, the arrangements for water supply and 
the selection of the machinery to be employed. To carry out this work, the 
services of industrial experts, who would be mainly mechanical engineers with 
special industrial experience, would be necessary ; and the imperial scientific 
services would be drawn upon to provide the more highly specialised forms of 
scientific and technical assistance. Preliminary enquiries will frequently 
involve the examination of raw materials by an analytical chemist, and, 
in each province, there would be required at least one man drawn from the 
Indian Chemical Service, with a staff of assistants and a properly equipped 
Iaboratory, to deal with this work and to advise on ordinary local questions such 
as the quality of the water supply, the calorific value of the fuels available and 
the disposal of refuse. 


209. We have already emphasised the importance of small organised indus- Help to small 
trial undertakings, and haye explained the difficulties which confront them and < sed 
the reasons why they haye so largely failed to attract support. The Indian ust. 
industrialist operating on a small scale frequently embarks on a venture, being , 
imperfectly acquainted with the nature of the business, and, at the very outset, 
handicaps himself by laying out his limited capital on unsuitable plant and 
machinery. There are no consultants to whom he can go for advice, and usually 
he eopies blindly what he has seen working somewhere else. Ii is desirable to 
provide competent technical assistance for such aman, ‘To furnish some idea 
of the scope and variety of work in this direction which a Local Government 
may properly undertake, we have tabulated at the end of this chapter the . 
technical assistance which may be rendered to industries, provided the Depart- 
ment of Industries is equipped with a suitable staff, many of the members of 
which would be drawn from the imperial services which we propose. 


210. It is obvious from an examination of this table of industries that a Initiation of 
considerable number of experts are necessary to adyise what should be done, *™all industrial 
if each undertaking is to start under favourable conditions in respect of 
plant and of methods of working. It cannot be too strongly emphasised 
that in a country like India, where a very high return is expected on capital, 
every possible eare should be taken over the preliminary enquiries and in 
the preparation of the plans, to secure the highest degree of efficiency 
compatible with the conditions of working. The saying of labour is’ not 
ulways a matter of importance, and it often happens that nothing is to be 
gained by the adoption of absolutely automatic plant; but, on the other hand, 

' Gt is essential that the efficiency of processes of conversion or extraction 
«should be as complete as possible, and that there should be no avoidable waste 
- 184 
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of raw materials or accumulation of useless by-products. Many of the 
failures of the past have been due to neglect of these important matters. 


An experienced Director of Industries would have no difficulty in deciding 
what type of expert is required and at what stage he should be called 
in. For some industries the Imperial Government should retain such men 
in its service, who would be deputed to assist provincial undertakings wheneyer 
necessary. Occasionally, the matter in hand may necessitate the engagement 
of experts to deal with particular problems; but, as has been already said, 
the majority of cases will simply involve the introduction into India of the 
most advanced practice in Europe or America. Such knowledge is usually 
in the possession of firms who have taken up the manufacture of the plant 
required, and the expert advice can be obtained by calling for tenders to 
comply with specified conditions. The staff of the Local Government must 
be in a position to prepare the specifications and be capable of deter- 
mining whether the tender submitted complies therewith satisfactorily. 
Where considerable preliminary research is necessary, or where the raw 
materials have to be subjected to detailed examination, it may be anticipated 
that the officers attached to technological institutes will be able to render 
useful service, and, as these institutes develope, they may be expected to 
supply in India itself the class of men who will ultimately become specialis 
in the various branches and ramifications of technology. : 


211. In addition to rendering assistance in the starting of new industrial 
undertakings, extremely useful work can be done by Government for many 
years to come, in helping the owners and managers of small power plants to 
maintain them in good working condition. We were particularly struck 
with what has been done in this direction in the Madras Presidency in 
respect of the numerous small pumping installations, rice mills and other 
power plants which have been installed in recent years, chiefly by reason of 
the assistance given through the local Department of Industries. The 
necessity for this kind of assistance in a country like India, where the use 
of machinery is so little developed, becomes the more apparent, when we 
remember that even in England, the owners of steam boilers established 
sixty years ago, and have voluntarily maintained ever since, what is known as 
the Manchester Steam Users’ Association, whose object is, by competent 
and scientific inspection of steam plants, to prevent boiler explosions. 
What is found so useful in England in respect of part of the equipment of 
a factory as to be carried on by a private association, will be found of great 
advantage in India in respect of the whole equipment. 


212. In our chapter on the industrial deficiencies of India, we have given 
some account of the work which will have to be done to place India on a 
firm basis of economic self-sufficiency and of self-defence; and it is clear 
that, from this point of view, there are strong arguments for a policy of direct 
Government assistance in respect of essential new industries. We contemplate 
that only in exceptional circumstances will Government itself carry on industrial 
operations on a commercial scale ; but it is necessary to establish and maintain 
Government factories for the manufacture of lethal munitions, and to exercise 
some degree of control over the private factories upon which dependence will 
be placed for the supply of military necessities. This, in most cases, could 
be obtained in return for guarantees to take over 4 definite proportion of the 
output, and should be exercised only to ensure that adequate provision is made 
to meet the prospective demands of the country in time of war. The methods ~ 
which will haye to be adopted to seeure the establishment of such industries would, 
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naturally yary with the conditions under which each will have to be carried on. 
The degree and kind of aid which would have to be furnished, would largely 
depend upon the extent to which their productions can be disposed of through the 
ordinary channels of trade. In some instances, the conditions may be such that 
the expense of production will always exceed the cost at which articles of similar 
quality can be imported, and in such cases the industry can only be maintained 
by the grant of direct financial assistance or by the indirect operation of 
protective duties. In those industries which it is desirable to start and maintain 
on military grounds, the responsibility for action must lie entirely with the 
Imperial Government, who would naturally invite such assistance as Local 
Governments can usefully afford. 


Besides industries essential to the safety of the country in time of war, 

we haye mentioned others which will be of considerable economic importance 
and. add to the industrial strength of the country in peace time. The natural 
resources of India are capable of furnishing the raw materials of many 
industries which do not now exist in the country ; but knowledge regarding 
them is by no means complete, and there is no fund of accumulated experience. 
We have already explained, when dealing with the question of assistance by 
Government to the large organised industries, what forms this assistance may 
suitably take. The actual inception of these undertakings will usually be a 
matter for private enterprise, and the necessary assistance can usually be 
afforded hy the local Departments of Industries, with the help, in some ins- 
tances, of imperial officers; but they will sometimes be of such importance to the 
country generally, and require the employment by Government of so costly 
and specialised an agency to work out the preliminary data, that it will be 
bayond. the scope of any Local Government to do all that is needed. A 
potent means of aid in the case of industries producing articles required by 
Government would be guaranteed orders, and these can be arranged for on 
the fullest seale only by the Imperial Government. 

213. The foregoing description of the methods to be adopted by Government Organisation 
in assisting directly in industrial development will show the necessity of an eee 
extensive administrative machinery. Nearly every provincial Government uiq) the above 
has set about establishing a Department of Industries, and the bulk of the duties. 
executive work will naturally fall to these departments, which should have 
at their heads experienced industrial experts. They will require in most of 
the proyinces a large staff of officers with special qualifications. Those directly 
associated with organised industries would be men of scientific attainments, who 
haye specialised in mechanical engineering with a view to its technological 
applications, whilst a staff of skilled and experienced craftsmen would be re- 
quired for the assistance of cottage and minor industries. Already in Madras 
it has been found necessary to appoint district officers in places where industrial 
developments are proceeding apace, in order to provide for the efficient 
supervision of new undertakings, and to ensure prompt assistance to those in 
operation, whenever accidents occur or difficulties crop up that are beyond the 
capacity of the management. The volume of such duties is rapidly increasing, 
and may probably grow eyen faster under the stimulus of the measures which we 
propose in this report. 

914. While we contemplate the utmost possible decentralisation, we have Panctions af 
shown that some share in the direct assistance to industries by the State will Imperial 
haye to be taken by the Imperial Government. The exact line of demarca- 
tion will, to some extent, depend upon the degree of proyincial autonomy 

accorded to local administrations; but it is obvious that the imperial depart- 
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ment should exercise supervision over research work ; that it should be respon- 
sible for the conduct of investigations of general interest to the greater part of 
India ; that it should exercise contro] over Government factories and such 
industrial undertakings as are necessary in the interests of national safety, or 
the scope of which brings them outside the range of the equipment with which 
provincial Departments of Industries will ordinarily be provided, and, finally, 
that it should watch over provincial administrations in order to secure the 
maintenance of a uniform industrial policy. 


Eeomples of industries that might be aided by provinetal Departments of Industria, 
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CHAPTER XV. 


MISCELLANEOUS POINTS OF GOVERNMENT LAW AND 
PRACTICE AFFECTING INDUSTRIES. 


The Employment of Jail Labour. 


< 215. In the past there bas been much complaint by Chambers of Commerce Lack of policy. 

and private firms about the unfair competition of jail industries, and regulations 
have been made to prevent their underselling private manufacturers in the 
open market. The question of suitable employment for prisoners in jails has 
never been properly examined in. reference to its economic aspect, and. no 
general policy has been framed for the guidance of jail departments. Asa 
matier of fact, most provinces follow more or less the same lines; but appar- 
ently the work which is actually done in jails depends very largely upon the 
attitude c* individual Jail Superintendents. Briefly, jail industries are neces- 
sary to keep prisoners employed, to recover as far as possible the cost of the 
upkeep of the jails by the sale of the products of their labour, and to teach them 
a trade by which they may carn an honest livelihood, when they are once more 
free men. 


216, In jail industries, only manual labour should, we consider, he allowed, Nature of indas- 
and they should be so chosen that the labour put into the finished goods ties which 
ciel in = Pei should be adopt- 
represents the major portion of the cost of production. The establishment of o4 in jails, 
power factories inside jails and the extensive employment of machinery we . 
regard as undesirable, and the complaints which we have received concerning 
the competition of the woollen mill in the Bhagalpur jail and the cotton mil] 
in the Coimbatore jail are reasonable. We think it is desirable that the question 
of the employment of prisoners in jails should be considered by experts. 
A careful scrutiny of the requirements of Governmentdlepartments would, we 
believe, show that jails could supply their needs to a much greater extent than 
has hitherto beendone. There is an obvious tendency in jail administration to 
regard with favour the development of jail industries with a view to large 
receipts. The abuses to which this policy is liable might be counteracted by 
giving the provincial Direciors of Industries and their advisory committees 
some yoice in the matter, with power to make recommendations to the Local 
Government. 
The trades at present carried on in jails by habitual criminals belong yery 
largely to the type of cottage industries, with which their products frequently 
compete. ‘This seems in many ways undesirable ; and furthermore it is almost 
unknown to find a man who has learnt such an industry under jail conditions 
practising it on return to liberty. Ifthe hereditary carpet weaver understood 
what was going on, he would protest as emphatically against jail carpet 
factories as Chambers of Commerce have done against power cotton weaving in 
jails. Asa matter of fact, his protest, though silent,is effective. He renders 
it impossible fora released prisoner, no matter how skilled he may be as a 
carpet weaver, to practise his trade, and one of the presumed objects of jail 
administration is thereby frustrated. Cottage industries are, moreover, com- 
paratively light and pleasant occupations, and should be, though it is doubtful 
if they are in all cases, reserved for weakly prisoners. ‘The above remarks do 
not, of course, refer to the inmates-of reformatories or Borstal jails. 


Certificates of 
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The Prevention of Adulteration. 


917. We have examined with considerable care the arguments for and 
against levislation to prevent the adulteration of articles intended for local 
consumption and of produce for export. The case of foodstuffs for local con- 
sumption presents few difficulties, for public opinion is agreed that, so far as 
these are concerned, their adulteration should be punishable by law. In the 
United Provinces, an Act has been in force for some years penalising the 
adulteration of food and drugs, and legislation in other provinces is following 
similar lines. The adulteration of drugs is, however, much more difficult to 
deal with, and it is doubtfil if legislation is likely to be very effective 
in this direction. The organisation for enforcing the existing Acts requires 
eonsiderable strengthening; at present it exists only in certain municipal 
areas. 


218, As regards raw produce for export or local manufacture, the balance 
of commercial opinion is that legislation would not be likely to effect any im- 
provement in the present state of things. There can be no doubt that the 
real remedy lies in the hands of the buyers. This has been clearly proved by 
the improvement in quality of Indian exports of wheat since .the introduc- 
tion of the 1907 wheat contract of the London Corn Trade Association on a 
basis of two per cent. admixture of other food grains, but free from dirt, This 
contract has, we believe, caused no trouble with sellers, and it appears to us that 
its provisions might be extended. Linseed and other oil seeds have also been 
shipped {othe United Kingdom on pure basis contracts since 1913, with satis- 
factory results to all concerned, and a suggestion has been made that exports of 
oil seeds to other countries also should be similarly regulated. But we repeat 
that these are matters for arrangement between exporters and their buyers, and 


_ that the latter are in a position to insist upon freedom from adulteration if 


they really want it. 

In the case of jute, the question of legislation against adulteration has 
been frequently and thoroughly discussed within recent years, and a bill was 
actually drafted by the Bengal Government in 1906, but was dropped owing 
to the general commercial opinion, which Goyernment appears to have shared, 
that in practice it would prove inoperative and unworkable. It is perhaps 
possible that the act of watering jute might be made a penal offence, but it 
would be a very difficult one to prove, as jute is naturally wet after steeping, 
and the matter may safely be left to the mills and the shippers, who will 
not buy wet jute from fear of “ heart damage ”. 


Similarly, it has been suggested that the actual watering of cotton micht 
be made a penal offence, and again that the licensing of gins would probably 
havea deterrent effect upon adulteration, This latter proposal appears to 
us worth consideration, but we prefer to express no definite opinion regarding 
the adulteration of cotton, in view of enquiries which have been made by the 
expert Cotton Committee, recently appointed by Government to consider as 
a whole the many problems relating to this industry. 


219. An important witness in Caleutta stated to us that business in produce 
would be greatly facilitated, if Government certificates of quality and weight 
were enforced upon shippers and buyers; but when we consulted the Bengal 
Chamber of Commerce regarding his proposals, which they in turn referred to 
their membership generally, we found that the bulk of commercial opinion 
regarded them as wholly impracticable and unnecessary, In any case, we 
do not see how buyers abroad could be compelled to accept such certificates, 
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We consider, however, that Government should do what it can to 
strengthen the hands of the recognised associations which are affiliated to the 
yarious Chambers of Commerce, and should give ready consideration to any 
practicable proposals put forward by them, whether designed to prevent 
adulteration of produce or to stimulate improved production. 


220. But we would make one exception to what we have written above, with Fertilisers. 
reference to the trade in fertilisers. There are at present in India no laws to 
prevent a dealer from selling as a fertiliser anything that he’ may choose so 
to describe, nor are there any legal standards or percentages of error in 
description. In Great Britain, the Fertilisers and Feeding Stuffs Act of 1906 
compels sellers to describe and certify their wares; it also empowers the Board + 
of Agriculture to fix percentages of error for certain ingredients of both 
feeding stuffs and fertilisers. We consider that an Act on similar lines should 
be introduced into India, and we understand that it would be welcomed both 
by the trade and by the public. 


The Administration of the Boiler and Prime-Mover Acts. of 


221. With reference to the administration of the various provincial Boiler Diversity of 

and Prime-Movyer Acts, there is a great diversity of practice all over Indis, which practice in 
causes trouble to persons who purchase boilers from other parts of India or desire peovincin: 
to employ engineers who hold certificates from other provinces. We have 
enquired closely into the question of the certification of engineers and 
boiler attendants. We do uot find that in provinces where certification is 
required, engineers are better qualified or accidents less frequent than in 
those where this is not the case. It is urged that these certificates are to some 
extent a guarantee to owners of small industrial plants of the competence of 
applicants for employment. We do not attach much importance to this argu- 
ment, and it will have still less weight if owners and employers have the advice 
of a local Department of Industries to help them. On the other hand, it is 
undoubtedly the case that the possession of a certificate gives a factitious value 
to its holder, and makes it more expensive to employ him on small installations. 
Tt is true that certain educational institutions owe many of their pupils to the 
fact that they prepare them for boiler certificate examinations, but this is beside 
the point. The demand for qualified engineers is greatly on the increase, and 
a better class of man than the mere ‘engine driver’ must be provided for the 
larger organised industries. 


Accidents are usually due either to carelessness, or to defects in the plant. 
When due to ignorance, which is seldom, they are likely to occur during the 
absence of the responsible attendant, a possibility that is at least as great in 
provinces which insist on certificates as in those which do not. It must also 

_be remembered that at present the law does not apply to the case of internal 
combustion engines, which are not less liable to accidents in their way than 
steam engines. 


222. The Boiler Inspection Department is considered at length in the report Becommenda- 
of the Public Services Commission (page 126.) The Commissioners lay doin #08 of the 
four principles for general guidance :— Commission, 
“Tn the first place, the time has come to make the boiler inspectors Government servants 
’ in every respect, like the factory inspectors, and to pay from general revenues both their 
salaries and their pensions, irrespective of the amount of fees earned. Secondly, expert super- 
vision of the inspecting staff is essential. Police officers and members of the Indiap civil 
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service do not possess the necessary technical qualifications. ‘Thirdly, the present system, by 
which in certain places representatives of the interests to be inspected have a voice in the 
management of the inspection department, is unsound, and should be abolished. Fourthly 
and finally, there should be one officer in each of the larger provinces who should be respon- 
sible for the effective working of the inspection staff. He should be called either a chief or first 
inspector according as the work to be done is on a large or small scale.” 

We endorse these recommendations, and would add the following -— 

(1) Boiler inspection should be a duty of the provincial Departments of . 
Industries. 

(2) The Imperial Department of fndustries should draw up a series 
of technical rules for the guidance of inspectors in determin- 
ing the pressure for which a boiler may be licensed throughout 
India, ‘and should bring and maintain these rules up to date 
in a form applicable to the yarious modern types of boilers, 

(3) The laws compelling persons in charge of boilers to possess certi- 

_ fieates should be abolished. 
The second and third of these proposals would involve legislation. 


The Mining Rules. 


228. A considerable amount of evidence was forthcoming regarding the 
suitability of the rules under which mining concessions are at present granted by 
Government. Our conclusions are that the rules have, except in a few com- 
paratively minor respects, stood the test of working admirably and that the . 
criticisms received were mostly shown, on discussion with witnesses, to be 
due to misunderstanding of the effect of the existing rules, or to failure to 
realise the difficulties which would arise from adoption of the alternatives 
suggested. 

There are, however, certain matters connected with the working of the 
rules on which we desire to put forward our suggestions. We recorded a 
considerable amount of evidence regarding the injury to the mineral possibili- 
ties of the country caused by wasteful methods of working; and it was sugeest- 
ed that small mine owners would be greatly benefited by the advice of 
Government mining engineers. Some witnesses even considered that these 
officers should haye power to compel mine owners to follow their advice. The 
main objection to this course is the danger of loss to a manager 
forced to follow official advice regarding the development of his mine, Tp 
some countries, royalty owners are interested in seeing that their properties 
are economically worked. In India, unfortunately, private royalty owners 
do nothing of the kind ; indeed, in some cases they insert conditions in theip 
leases which directly tend to cause wasteful working. Whether or not any 
general steps should be taken at this stage to ensure the economical working 
of privately owned minerals, it certainly behoves Government to secure this 
end in the case of its own properties. We have also considered the proposal 
that Government should insist on concession holders employing qualified ” 
mining engineers; but, while we recognise that there is much to be said for 
such a course, we feel that hardship would be caused to poor concessionaires, 
unless provision was made for exempting small or easily worked deposits. 


224. We would, therefore, only recommend at present that a snitable staff 
be entertained in connection with the Geological Survey Department to inspect 
Government concessions, The experience gained in a few years by such a 
staff would show how far it would be possible to insist on all Government con- 
cessions being worked by qualified men, and the extent to which small conces- 
sionsires may be benefited by the advice of Government mining engineers, 


146 


The existence of such an inspecting staff would admit of more elasticity 
in the terms of prospecting licenses, alike in respect of area, length of 
currency and rental. If Government were in a position to satisfy itself by 
expert inspection, that a proper amount of development work was being done, . 
it might, in the ease of a property requiring heavy expenditure in its initial 
stages, grant a mure extensive area on a prospecting license for a compara- 
tively long period. It would be unnecessary to burden the enterprise with 
a hich acreage payment, when the Government inspecting staff could ensure 
that a proper amount of development work was being done. This proposal 
would, we think, meet the difficulty at prestnt experienced by concession- 
aires where extensive operations for the proving of mineral values are required, 
as for example, boring for oil or for minerals occurring at uncertain intervals 
on a known geological horizon. The Mining Rules provide for the renewal of 
prospecting licenses under the authority of the Collector up to a period of three 
years. The rules are silent as to the power to give further renewals, which is 
presumably reserved for the Government of India. We think that, with the 
help of the system of inspection which we have proposed Local Governments 
might be authorised to grant extensions in such cases up to a maximum period 
of five years. 


It will be noticed that this system of inspection would entail a substantial 
increase in the staff of the Geological Survey. Several witnesses of undoubted 
authority drew our attention to its inadequacy, and they hesitated to make 
proposals for useful forms of Government assistance to the mineral industry, 
only because they assumed that the cadre was fixed. In view of the national 
importance of minerals and of the fact that inefficient working destroys for 
ever the value of a deposit that might in future be of vital importance, we 
consider that the additional expense incurred in such an increase would be an 
investment that Government can undertake with absolute confidence. 


225. In view of the constant changes in mining methods and development, Simplification ot 
we think that the present form of mining lease might be considerably shortened ' 
and simplified, leaving certain matters specified in the lease to be dealt with 
by rules made from time to time; such rules might be suggested by, and 
should in any case he submitted for criticism in advance to, local committees 
of private mine owners presided over by a Government official. The present 
system of trying to provide for every possible contingency by an elaborate lease 
must result in undesirable rigidity, while not securing for Government the 
degree of control desirable. Further than this, concessionaires, in the case of 
small alluvial and other obviously short-lived deposits, would probably be glad 
to accept short-term mining leases on simple conditions and free of multifarious 
restrictions. 


226, There were many complaints of the difficulties experienced by mineral Difficulties in 
prospectors or mine owners in areas where the mineral rights were in the ®¢qulrmg 
hands of private landowners; these mainly had reference to the great sub- 
division of proprietorship or to the obseurity of titles. These difficulties are 
similar to those experienced by all investors who desire to acquire property in 
such areas, and we see no reason for making any recommendation regarding 
the registration of titles, or the compulsory acquisition of surface rights where 
Government does not own the minerals, except in the possible case of a mineral 
which is essential for national purposes, and of which only a very limited te 
quantity exists. 
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227. Other complaints by witnesses had reference to local rules governing 
the working of special minerals, and the grant of licenses and leases of minerals 
outside the scope of the Mining Rules. Wonld-be concessionaires said that 
they experienced difficulty owing to the diversity of rules and practice as 
between one province and another, especially in respect of minerals like 
limestone, which are now required for large organised industries, such as iron 
smelting ; and generally from the lack of any complete and readily accessible 
compendium of the local rules. We think that, in provinces where there is 
considerable mining activity, it is advisable for Local Governments to issue 
Mining Manuals similar to those published in the Oentral Provinces and 
Burma. These should include the Government of India Mining Rules, the 
local supplementary regulations, and any other provisions of rule or law that 
are likely to be encountered in the course of their work by persons engaged in 
mining. We suggest that these manuals would be of increased value if they 
contained notes prepared by the Geological Survey Department on the known 
mineral resources of the province and references to publications containing 
more detailed information. 

We received also a quantity of evidence regarding certain local difficulties 
which have arisen in special cases, ¢.g., in the case of mica mining in Bihar 
and Orissa. These involve no change in the Mining Rules, and will doubtless 
be considered by the Local Governments concerned. 


The Administration of the Electricity Act. 
228. A matter of considerable importance which may be conveniently dis- 


of law and rules. cussed here, is the working of the Indian Electricity Act regulating the supply 


and use of elecirical energy. There are now numbers of electric supply com- 
panies which provide electrical energy for domestic consumption, for industrial 
purposes and for public use. Although only one or two witnesses came 
before us whose position entitled them to give evidence on these matters, 
we were furnished with both information and criticisms by the 
representatives of the Electric Supply and Traction Federation of India. 
Considering the magnitude of the interests involved and the novelty of public 
electric supply, there was comparatively little complaint recarding the admini- 
stration of the rules framed under the Act. It was, however, brought to our 
notice that in some provinces the professional qualifications and experience of 
the Electric Inspectors did not command the confidence of the managers of the 
larger local undertakings, The principal criticisms were that the rules were 
too rigidly worked, that they were sometimes wrongly interpreted, and that 
there was an unwillingness on the part of the Inspectors to assume the 
responsibility of relaxing the rules in cases which obviously demanded it, ‘To 
remedy matters, it was suggested to us that men of higher professional status 
and with practical and commercial experience of electric supply undertakings 
should be appointed as Inspectors, and that an imperial Advisory Board should 
be established to advise Locai Governments with regard to appeals from the 
decisions of their Electric Inspectors. We support the former suggestion 
strongly, but it appears to us that the appointment of provincial Advisory 
Boards, as contemplated in section 85 of the Act, will meet the needs of the 
case, especially if these Boards are permitted, when necessary, to consult 
experts such as the Electrical Adviser to the Government of India. We 
consider it extremely desirable that Government should encourage the industrial 
use of electricity supplied from central generating stations. It was represented 
to us that section 23 of the Act did not allow a licensee undar the Act to 
discriminate in respect of his charges between the domestic anil the industrial 
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uses of electrical energy. We are not sure if this interpretation is correct, but 
if so, the section would seem to require amendment. Without entering into 
technical details, we may state that we agree with the contention that the load 
factor should be taken into account in fixing the charges. In congested cities, 
and particularly in Calcutta where the smoke nuisance is greatly aggravated 
by’ the numerous small steam plants set up to drive rice and oil mills, it is 
essential that no obstacles should be created to the introduction of electrical 
power for industries. It appears to us that the economies which can be effected 
by the use of energy from public electric supplies, when reasonable rates are 
charged, are not yet sufficiently appreciated. 


229. The Electric Inspectors are attached to the Public Works Department, Electric Inspec- 
‘an arrangement probably made at the outset because that department is concerned ‘ts Should be 
with engineering ; but, as the interests to be safeguarded are mainly industrial a , bi ' 
and commercial, we think it would be more convenient to transfer them to the of Industries, — 
Departments of Industries, So far as the technical aspect of the administration 
of the Act is concerned, these departments are also likely to be better equipped 
to deal with it. The transfer of the administration of the Act to the Depart- 
ment of Industries would render desirable an amendment of section 53 (1) (a) 


of the Act. _ 


“ 


Patents. : 


930. India is not a member of the International Convention, and in this 
respect stands in a different position from +most of the British dominions. The 
subject was discussed at the time of the passing of the Patent Act of 1911, but 
the refusal of India to register trade marks precluded her from joining the 
Conyention. Any person who has applied fora patent in a country which 
is a member of the International Conyention is entitled to protection in 
priority to other applicants in all other States ef the Union, if he applies 
within one year from the date of his first application. An Indian 
inventor secures no such protection. On the other hand, a foreign inventor 
desiring to obtain protection in India must apply for a patent in India before 
publication in India, and is protected from the date of his application in 
India. Some witnesses have represented that Indian inventors are at a dis- 
advantage on thisaccount, but, though this possibly may be true in rare instances, 
the country generally is not. The number of patents applied for in respect of 
inventions originating in India is very small compared with that in respect of 
foreign inventions, and a much larger proportion of the patents granted in this 
-country to local inventors are allowed to lapse as being of no value. 

From 1893 to 1915 inclusive, the annual average number of applications 
for patents in India was— 





From Indians .. ‘ ' , - : . - 8 
From other residents in India ; : : : . 185 
From foreigners : . ; . ; ‘ . 560 

Total » 548 





Tt would, therefore, appear that it is more to the advantage of India 
. to avoid the acquisition of rights in India by foreign inventors than for Indian or t 
Anglo-Indian inventors to obtain such rights elsewhere. Undoubtedly the 
majority of Indian patents are acquired for the purpose of preventing 
unlicensed import into India of articles patented abroad. The grant of such 
patents is obviously in many respects to the advantage of India, and the interest 
of the user and of the intending manufacturer in India are sufficiently protected 
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if the law adequately provides for compulsory licenses or revocation in cases 
where the reasonable requirements of the public are not satisfied or where the 
patent is worked outside British India. The provisions of the existing Act in 
these respects appear to be sufficient, and the Indian patent law seems to be 
well suited to the needs of the country. 


On the other hand, there is a growing body of opinion that it is desirable 


to consolidate the patent law throughout the British Empire, and, if this 
developes further, it will be a question whether India would not derive greater 
advantage from uniformity with other British dominions than she enjoys in her 
present somewhat isolated position. The number of applications shown in 
the records of the Indian Patent Office is still small, the totals in 1912 and 
1913 being 678 and 705, respectively, of which 508 were of foreign origin in 
each year. The fees for the grant and renewal of patents are much less than in 
the United Kingdom. Thus in India, the initial fee is Rs. 40, in the United 
Kingdom £5; and the total cost of protection for 14 years in India is Rs. 790, 
and in the United Kingdom £100. 


Registration of Trade Marks. 

201. The subject of the registration of trade marks was brought before us 
once or twice, but was never strongly pressed. On the not infrequent occasions 
when the subject has been discussed departmeytally and by Chambers of 
Commerce, it has been generally considered that registration of trade marks, 
as it exists in the United Kingdom and in many other countries, is not desirable 
in India, though the Burma Chamber of Commerce put forward the opinion 
that legislation is necessary. 

We have given very careful consideration to the arguments used, and 
agree with the majority of the Chambers of Commerce in considering that the 
establishment of a system of registration would seriously disturb existing rights 
of user both between firms in India and, if full advantage of the proposal is to 
be obtained, between firms in India and firms abroad. The difficulties so 
created would be far greater in our opinion than the slight inconveniences 
experienced by owners of marks in maintaining their rights thereto, 


Registration of Partnerships. 

232, The yexed question whether registration of partnerships should he 
made compulsory has been many times under the consideration of the Govern- 
ment of India within the past 50 years. The last occasion was in 1908, when 
the Bengal and Bombay Chambers of Commerce both prepared draft bills dealing 
with the subject; but their drafts were irreconcilable, and Government 
considered that the proposals did not afford a basis for legislation. 


During our tour we recorded the opinions of many witnesses on the 
subject; most of them favoured compulsory registration, should it prove to be 
practicable, but some, especially amongst our Indian witnesses, feared that 
the prevalence’ in Indian businesses of the Hindu joint family system would 
be found an insuperable obstacle. Mr. B. L. Mitter, a leading barrister of 
the Calcutta High Court, has made somé valuable suggestions* which, we think, 
should go some way to remove this difficulty; these he developed further 
when he appeared before us to give oral evidence in support of his written 
statement, and he also gave us to understand that the leaders of the 
Calentta Bar generally wore in substantial agreement with his views. 


‘Mr. Mitter's proposals practically treat a Hindu joint family as a single 


partner, and provide for the compulsory registration of all contractual partner- 


ships. So longas the business is a purely joint family business, with no 
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stranger in it, registration would not be necessary, but directly a stranger is 
introduced into the business, the partnership would become contractual, the 
contracting parties being the joint family asa unit on the one side, and the 
stranger on the other. Registration would then become necessary, and the 
joint family would be registered in the name of the karte or head of it, 
whose declaration would bind all the family. Mr. Mitter considers that 
registratiun should be made compulsory in the case of future partnerships 
only, and would leave to existing concerns the option of registering or not 4s 
they may desire, his argument being that, as all partnerships have to be 
renewed when the terms are changed, or a partner dies, compulsory registration 
would become universal within a generation. 


The other chief obstacles in the past to the introduction of compulsory 
_ registration have been, first, the difficulty of excluding, and the hardship of 
including, small partnerships, of which there must be many thousands among 
petty shop-keepers and traders in all parts of the country; and, second, the 
difficulty of applying registration to transitory or single-venture partnerships, 
which are said to be common on the Bombay side. We see no reason why 
either small or single-venture partnerships should be exempted from the 
provisions of any legislation that may be found practicable; for to the former 
the analogy of custom in petty transactions in land would apply, and, as 
Mr. Mitter points out, these are habitually registered without any trouble and 
at a very trifling cost ; and the latter should be, andare, governed by the law 
which regulates partnerships. ‘To meet in part these suggested difficulties, it has 
been proposed that a compulsory Registration Act, if introduced, should run at 
first in the Presidency towns only; but we see no need for this restriction. 

233. Looking at the matter in its purely business aspect, it appears to us that Recommenda- 
throughout the main stumbling-block in the way of compulsory registration has tions of the 
been the Hindu joint family system, and that the difficulties in this regard 
would to a great extent disappear, if Mr, Mitter’s proposals were adopted ; 
they have at any rate the two great advantages that a joint family can be 
registered as a single entity, and that it would be difficult for a person to 
deceive third parties by pretending” that he was a partner, when in fact 
he was not or vice vered. We, therefore, consider that Government should take 
an early opportunity of examining the whole question thoroughly with a 
view to legislation, and in so doing should invoke the assistance of the leading 
non-official lawyers in the chief business centres; for we believe that few 
among minor measures would do more to develope confidence and promote 
business relationship between Indian firms and their constituents abroad, and 
especially between European and Indian firms in this country. 

We do not consider any system of optional registration in the least likely 
to achieve the desired results. : 


Registration of Business Names. 

934, It has been urged upon us in some quarters, especially by Trades 
Associations, whose members have probably suffered most from the absence of 
it, that we should recommend legislation on the same lines as that recently. 
enacted in the United Kingdom under war conditions, to enforce the registration 
of business names. ‘This is, however, a question on which comparatively little 
evidence has heen forthcoming, and we do not, therefore, feel justified in 
“making any recommendation. 
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CHAPTER XVI. 


THE WELFARE OF FACTORY LABOUR, 


235. Indian labour in organised industries is much less efficient than the Nature of 
corresponding classes of labour in western countries; and there is evidence problem. 
to show that in many cases it does not produce as cheaply as western labour 
in spite of its lower wages. It is true that inferior physique and tropical 
conditions contribute to this state of affairs; but theré® is grave reason to 
believe that the former is to some extent the result of preventible disease, 
whilst other causes, which are even more obviously remediable, are factors 
that unnecessarily increase the difficulties of our labour problem. 


All authorities who are qualified to sp-:k on the subject agree that 
Indian labour is content witha very low standard of comfort. ‘This secured, 
the Indian workman, speaking generally, takes advantage of the greater earning 
power given to him by increased wages to do less work, and shows no 
desire to earn more money by working more regularly or by improving 
his own efficiency. In the case of Bombay, witnesses have stated that since 
the ten per cent. rise in the wages of mill operatives given during the rains of 
1917, there has been an actual falling off in output. 


236. There is substantial agreement between the best-informed witnesses 
that the remedies for this state of affairs are a rise in the standard of comfort 
_and an improvement in public health. These ends can be attained only by 
education, improved housing and a general policy of betterment, in which an 
organisation for the care of public health must play a prominent part. If 
the children of workers are provided with education under tolerable condi- 
tions of life, a new generation of workers will grow up, who will learn to 
regard mill work as ‘thee fixed occupation. Better housing is a most urgent 
necessity, especially in the large congested industrial cities. Facilities for 
healthy amusement, shorter hours of work (though a reduction of these may 
for a time decrease output), and other measures for economic betterment, 
such as cheap shops for the sale of srticles required by the mill hands, and 
co-operative societies, are almost equally important. The conditions under 
which industrial operatives live and work in this country ought, if efficiency 
be aimed at, to approximate, as nearly as circumstances permit, to those of 
temperate climates. Continuousfactory work in the tropics is, at certain 
- seasons of the year, far more trying than similar work in northern countries. 
The meeds of domestic sanitation in large towns are more pressing. Tle 
problem, not only on moral grounds, but also for economic reasons, must be 
solved with the least avoidable delay, if the existing and future industries of 
India are to hold their own against the ever-growing competition, which will 
be still fiercer after the war. No industrial edifice can be permanent, which 
is built on such unsound foundations as those afforded by Indian labour under 
its present conditions. 

On the other hand, the margin which the efficiency of the Indian mill 


hand leayes for improyement is so great that, if the problem be successfully 
solved, the advantage to Indian industry should be very marked. 


237. The question of the education of children employed in factories was Bameation of 
under the consideration of the Government of India between the years tactory children. 
20 


Conditions of 
2 ia 


in India, 


a eee OSE S—t— 


152 


1915 and 1917. Children between the ages of 9 and 14, generally known 
as half-timers, are employed in mills for six hours a day, and the Bombay 
Government proposed, after discussion with representatives of the mill-owgers, 
to take powers, by rules under the Factories Act, to split the shift into two 
three-hour periods, and tocompel factory owners to provide educational facilities 
for children in the interyal. The proposal was criticised extensively on the’ 
ground that children might be induced by their parents or by jobbers to 
work in the mill itself between the shifts, a practice which it would be very 
difficult for inspectors to prevent; and because it was doubted whether a 
system which involved retaining the children in the mill compound for nine 
hours, even if three of them were to be passed im the mill school, was in 
itself desirable, The Buckingham and Carnatic Mills in Madras, it may be 
noted, keep to the six-hours shift, and educate those of the children who choose 
to come to school, after the earlier and before the later shift, the whole of the 
children working in the mill being employed in two six-hour shifts. This 
voluntary system has been a success, and has attracted a large proportion of the 
children employed. But the labour in these mills is not recruited by 
contractors; there are practically no rival mills in the neighbourhood ; the 
workers are exceptionally well controlled, and special arrangements are made for 
fhe comfort of the children. It is too much to hope that, where these 
conditions do not exist, the same results will be attained. 

But an indirect method, such as splitting the shifts, or indeed any proce- 
dure by way of amendment of the Factories Act, seems to us illogical. The first 
thing to do is to introduce compulsory education in areas where this is feasible, 
applicable to all classes of children and not merely to those employed in factories. 
Any consequential amendment of the Factories Act may then be considered, 
We note that in December 1917 an Act was passed by the Bombay Legislative 
Council, empowering municipalities (other than that of Bombay) to. declare 
the education of children between the ages of 6 and 1i years compulsory 
subject to certain safeguards, and to raise funds to meet the necessary expendi- 
ture. In the debate on the bill, the effect of the proposed legislation on the 
employment of children, especially in factories, was discussed ; and the conclu- 
sion reached was embodied in section 11 of the Act. This has the result of 
leaving it to be decided, in the first place by the school committee and in the 
next by the magistrate before whom a ease is brought, whether the employ- 
ment of a child is of such a nature as to interfere with its efficient instruction. 
The working of the Act will doubtless show whether any further and more direct 
form of restriction on the employment of children in factories or elsewhere is 
desirable. 


238. In considering the important question of the housing of workmen, we 
find widely different conditions prevailing in various parts of the country. 


industrial labour W here factories have been established ata distance from towns, the labourers are 


often housed in surrounding villages in much the same way as agricultural 
labour. In such easesemployers have often found it impossible to obtain labour 
without providing accommodation. The dwellings take the form of single-storey 
lines, consisting of single-room units, with either a verandah or, in some cases, 
a small enclosed courtyard. Here conditions approximate to those of 
ordinary village life, except that asarule the small garden plot owned by 
villagers in many parts of India is absent. Such conditions are satisfactory, pro- 
yided that the employers enforee a few simple rules, furnish a small sanitary 
staff for scavenging purposes, and supervise closely the disposal of excreta and 
the supply of drinking water. 

The next stage of development, and consequently of congestion, is exemp- 
lified in cities such as Madras, Cawnpore, Nagpur and Ahmedabad and ina very 
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large proportion of the industrial areas round Calcutta, Here land is far 
cheaper than in the cities of Calcutta and Bombay, and accommodation usually 
consists of single-storey huts in groups known as bustis, erected by persons 
other than the owners of the mill and rented by mill hands on fairly reasonable 
terms. In Rangoon and other parts of Burma seen by us, adult male labourers 
are accommodated free of rent in large barrack rooms, holding 10, 20 or 30 
men eavh. In all these cases there is less comfort of the kind to which the 
villager is accustomed, and sanitation is more difficult and requires close 
supervision, whether by the mill-owner or by the local authority. Even here, 
the more enlightened factory owner has found it advisable to provide accommo- 
dation on an increasing scale, recognising that, though the rent which he can 
obtain will not pay him more than a trifling percentage on his outlay, the mill 
which houses its labourers best will command the pick of the labour market, 
especially in the case of such a fluid labour force as that on which the textile 
factories rely. Two of the large European factories in Cawnpore, two cotton 
mills in Bombay, and several jute mills near Caleutta have followed this policy, 
The last-mentioned are providing housing for an appreciable portion of their 
labour, either free or at a rate much below the economic rent. The accommo- 
dation is usually of the single-storey, or at the worst of the double-storey 
type, and is almost invariably in single-room units. These rooms are readily 
taken up by the labourers, who apparently find no objection to renting them 
from iheir employers. In Ahmedabad there is a distinct moyement in the same 
direction. In this class of areas there are two reasons which have encouraged 
employers to provide accommodation for their labourers. Land is cheap 
relatively to its cost in the cities, and the mills have usually provided themselves 
in the first’instance with large compounds, or, if this is not the case, no pro- 
hibitive expense is likely to be entailed in acquiring sufficient site-room. In 
the next place, the mills are not, as arule, so closely grouped together that 
labourers accommodated in buildings belonging to one mill find it easy to go 
and work in another. Thus, the employer who incurs expenditure in housing 
his labour can be reasonably sure, in most cases, that that labour will con- 
tinue to work in his mill; in Bombay this does not hold good, as will be seen 
later, Those employers who are sufficiently enlightened to provide housing for 
their- workmen employ expert advice as 4 rule, and are ready enough to 
consider recent ideas in regard to the design and lay-out of industrial dwellings. 


229, Great difficulty, however, is experienced in some Cases in obtaining & general proposals 
clear title to the land and in coming to terms with the numerous small interests yegarding hous- 
held therein by various classes of individual owners and tenants. We have ing of industrial 
indicated the difficulties that exist and our proposals for meeting them in labour, 
Chapter XIII but, as there indicated, we would go further in the case of land 
required ond fide for the housing of labour, than im that of sites for directly 
profit-making industrial purposes. In the former case, under certain condi- 
tions, we would support compulsory acquisition, at the expense of the 
employer as a general rule, provided that it is clearly proved to the satisfaction 
of Government that the proposed area is the most suitable that can he obtained, 
having regard to any interests of importance that may be affected by acquisition. 

Due safeguards must, of course, be provided against the conversion of the land 

to other uses withont the consent of Government, and the buildings to be 
‘erected must be of a type approved by the local sanitary suthorities. We 
propose aiso an alternative form of assistance where it is desirable to accele- 
rate unduly slow progress in housing or to avert threatened congestion. The 
land might he acquired at the cost of Government or of: the local authorities 
concerned and leased by them to the employer, either ata rate which will pay 
off its cost over a term of years and leave it the property of the employer, or 
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on ordinary long leaschold terms. The land in such cases will afford ample 
security for the outlay. Local authorities should also be encouraged, or, where 
necessary, created, to ensure the development and lay-out of growing industrial 
areas on suitable lines, as well as to supervise sanitation. This will greatly 
assist employers, who can only exercise authority in this respect over the 
land in their own possession and often experience serious trouble owing to 
the condition prevailing in adjoining areas. The outbreak of plague or 
cholera in an unregulated 6busti adjoining a carefully managed and laid-out 
settlement is a most cerious menace to the settlement itself, Local authorities 
should also be given power to declare that certain areas may be closed to 
industries, either generally or of particular kinds. 


Special Proposals for Bombay. 


240. We should have considered the above recommendations, together 


Special action in With those in Chapter XIII sufficient to meet the situation throughout India 
‘caseot Bombay geuerally, assuming that the various local authorities follow the policy of 
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improving sanitatron and housing in congested quarters and take care that 
adequate space is laid out, or, where necessary, acquired beforehand, for 
industrial areas. But in the case of Bombay the existing congestion and 
the difficulties in the way of betterment are unique in India, and, though many 
proposals haye been considered for dealing with them, no really practical 
steps have so far been taken, and special measures are obviously needed. We 
propose to deal at some length with the position in this city, both for the above 
reasons, and because Bombay is only, after all, an example of what continued 
neglect may produce elsewhere, though perhaps not. on such an aggravated 
scale. Difficulties of a similar nature are beginning to make their appearance 
in other cities, eg., Calcutta and Cawnpore, and the principles which we 
shall endeavour to lay down and the measures which we shall propose in the 
case of Bombay will serve to some extent as amplifications of our foregoing 
proposals, for adoption elsewhere if necessary. 

{n our description of Bombay in Chapter IT, we have given an account of 
the labouring classes, the sources from which they are recruited, and the nature 
of their employment. We may, however, draw attention to the fact that mill 


‘operatives do not by any means constitute the entire labouring population of 


Bombay. Dock and godown labourers, employés of the railways and public 
bodies, and cooly labour generally live under precisely the same conditions, 
and it would be unfair and useless to confine our discussion solely to the 
textile operatives. 


241. Much has been written about the housing of the Bombay labourer, 


which labour isand, though the worst is very bad, it is necessary to point out that there has 


Bombay City. 


been a good deal of exaggeration of the extent of the overcrowding and of thie 

proportion which the buildings of the worst type bear to the total number, We 

visited a number of workmen's dwellings, usually known as chawls, under the 

guidance of officials, mill-owners, and private persons interested in the im- 

provement of the conditions of the working classes. We recorded a consider- 

uble body of evidence from all sources, cfiicial and otherwise. ‘he existing’ 
state of affairs appears to be somewhat as follows. 

The worst type of chawl consists of a two-, three-, or four-storeyed 
building, with single-room units either placed back to back or separated by 
a narrow gulley two or three feet wide, usually traversed by an open drain, 
The rooms, especialiy those on the ground floor, are often pitch dark ana 
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possess yery little in the way of windows ; and even the small openings which 
exist are closed by the inhabitants in their desire to secure privacy and to avoid 
the imaginary evils of ventilation. Theground floorsare usually damp owing 
toan insufficient plinth ; the courtyards between the buildings are most undesir- 
ably narrow and, therefore, receive insufficient sun and air. They are also very 
dirty. Water arrangements are insufficient and latrine accommodation Is had, 
though the latter is being steadily improved. A mostinsanitary smell hangs 
round these buildings. The rents vary according to the value of the ground, 
which lies between Rs. 5 and Rs. 30 a square yard. ‘he monthly rent per 
room is from Rs. 3 to Rs. 7, and the rooms themselves are usually about 
10'x10’, with a small verandah in most cases. The share of this rent paid 
by a particular individual or family is not high in proportion to wages, but 
eyen so, the standard of comfort is so low that the overcrowding entailed 
by taking in boarders or lodgers is readily tolerated for the sake of the contri- 
bution to the rent received from them. Villagers, it must be remembered, 
seldom pay actual house rent, and itis not natural to workers belonging 
to this class to lock on such payments as a just and necessary form of 
expenditure. Owing to tlie fact that, on the one hand, the original tenant 
yery commonly takes in boarders or lodgers, while, on the other, the wage- 
earning population are absent at work for most of the day, and a large 
proportion of the inhabitants sleep out at night during the open season, and 
indeed only use the rooms for purposes of cooking and eating their food, it is far 
from easy to obtain a true idea of the degree of overcrowding that undoubtedly 
exists. We saw a few cases of three families occupying a single room, 
and numerous indications of the presence of single adult lodgers in rooms 
oceupied by one or two families. But itis necessary to avoid exaggeration and 
to take into account the mitigating factors indicated above, such as the 
habit, which many of the occupants have, of sleeping out of doors. Dwellers 
in chawls possess a better outfit of cooking utensils than the average village 
agriculturist, and, though their clothing 1s usually dirty, they have plenty 
of garments of quite reasonable quality. They also appear to have an ample 
sufficiency of food, judging by the amount that is thrown away. 


242, The chawls of the worst type do not, it would appear, constitute more 
than ten per cent. of the whole, although many of the remainder are 
distinctly insanitary. In the better elass of labourers’ chawls, especially those 
built by the Municipality and the Improvement Trust, conditions are of course 
different. There is more space between the buildmgs, there are more openings 
for light and ventilation, wider passages, and a more liberal provision of 
windows. Sanitary and water arrangements are generally suitable, although 
not in all cases on a sufficient scale. But it is very doubtful whether, even 
under Municipal or Improvement Trust management, overcrowding can 
be prevented, owing to the inveterate habit of the tenants of adding to 
their income by taking in lodgers. The yerandabs, in which the members of 
the family bathe and dress, are easily overlooked from surrounding buildings, 
and, to secure privacy as well as to avoid draughts or rain, the inhabitants 
usually enclose them with matting or sacking. It has apparently proved 
impossible to preyent the tenants from disposing of rubbish by throwing it 
down from the upper floors. ‘This practice, in spite of the efforts made to keep 
the courtyards clean, leads to the presence vf a large number of flies and adds 
to the unpleasant odour which seems to prevail in most labourers’ chawls, 
We are of opinion that the single-storey line is, as a type, superior to the 
threc- or four-storeyed chawl, and have no doubt that the ideal w be 
aimed aut is a single-storey, or at the ‘most double-storey, building with 
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courtyards or, if possible, double-room- units; and in any case ample space 
round the buildings. That such an ideal is impossible of general fulfilment in 
the congested areas of the south and centre of the Island, we readily admit. 
But westrongly support the conclusion reached by the Bombay Development 
Committee in 1914, that the north-east of Bombay Island and the south-east of 
the neighbouring island of Salsette should be accepted as the main future site 
for new factories and for the industrial settlements required by them and by 
existing industries. 


243. ‘The distribution of existing mills on the island of Bombay isas follows. 
There are comparatively small groups of mills in Colaba, at Sewri and Tardeo, 
with one or two mills inthe neighbourhood of Malim. But by far the 
greater number of the mills are concentrated between Worli and Chinchpokli. 
Some outlying mills, and one or two even in the more congested areas, possess 
sufficiently large compounds to permit of the erection of workmen’s dwellings 
on land already in their ownership, or can find land ata reasonable price in 
their immediate vicinity. But even so, there is no practicable means of 
securing that the labourer so housed will work for the mill which has provided 
him with housing, owing to the immediate proximity of other mills, the 
capriciousness of the mill labourer, and the practice of recruiting mill hands 
through the semi-independent agency of jobbers. Striking instances of this 
were brought to our notice in the case of two mills, where only 57 per cent, 
of persons using the accommodation provided by the mills worked in those 
mills, These facts will be found important in fixing the responsibility for the 
housing of labour. 


244. The Bombay Improvement Trust is the body which at present dis- 
charges the duty, so far as it devolves on the local authorities, of providing 
accommodation for the poorer classes. In the course of effecting improvements 
it has dishoused about 72,000 persons, of whom 53,000 have been provided 
with accommodation, mainly by lessees of the Trust, The Trust itself has 
provided 4,630 rooms in permanent and 953 rooms in semi-permanent chawls. 
‘Fhe total average population of these was 18,247. The rent varies from Rs, 3-4 
to Rs. 5 per room. The average capital cost of land and buildings per adult 
housed in permanent chawls was Rs. 286, 


The Trust, after completing the programme of road improvements Jaid 
down for it by the Bombay Government in 1909, is, it is stated on page 35 of its 
annual report for the year 1915-16, in a position to take up the erection of 
chawls and the improvement of slum property in new schemes of an unprofitable 
nature, provided that the aggregate loss on such schemes, as expressed in terms 
of present value, does not exceed Rs. 122 lakhs. 


245. We had before us the following schemes :— 


(1) The Improveinent Trust scheme, which offers an employer the optiou, 
on payment of a depbdsit of 20 per cent. of the total estimated cost, of haying 
land, if necessary, acquired and buildings erected for him by the Trust, on iis 
standard plans. The buildings are then made over to the employer on lease 
for 25 years, the annual payments being fixed at a sui which, together with 
the initial deposit, is sufficient to pay interest and sinking fund charges, with 
the result that, after the end of the period, the building becomes the property 
of the employer. Though this experiment was started in 1913, only one mill 
has so far availed itself of the scheme. Under pre-war conditions the estimated 


_cost was Rs. 700 a room. Under war condilions, this figure rose to Rs, 972; 


and it may bea long time before the cost of building in Bombay returns to 
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normal figures. Taking Rs, 972 per room as a basis, with cost of manafe- 
ment and maintenance and 6 per cent. on capital cost to cover interest’ and 
sinking fund charges, the rent would work out at Rs. 7 a room. This 
figure should be reduced by the amount of sinking fund charges, which 
come to 2percent.; but even so, the resulting rent is a high one, and will 
probably be paid only at the cost of overcrowding. The general inability 
of the mill-owner to make certain of his building being occupied by his own 
mill hands only, and the high cost of construction, involving high rents, 
probably account for the fact that the proposals have so far failed to prove 
attractive. 


The scheme is, in our opinion, good so far as it goes, but does not seem 

‘likely to afford a solution of the problem without other measures of a wider 

scope, which we shall propose below. The Improvement Trust scheme might, 
we think, be continued pari passu with these. _ 


(2) Another proposal was put forward on the following lines. The land 
should be acquired at the cost of Government in suitable areas adjacent to the 
“different groups of mills. The buildings should be erected by the Improve- 
ment Trust, and should acommodate all the single adults and (eventually) two- 
thirds of the families employed. The buildings for the former class should be 
let at an economic rent to chawl-keepers, under the joint supervision of the 
Municipality and the Improvement Trust; the others to the families direct, the 
mill-owners contributing Re. 1 per month per room towards the reni, Recrea- 
tion grounds, schools, créches and dispensaries should be erected by the Muni- 
cipality in the neighbourhood of these tenements. 

This scheme has the merits of recognising the responsibility of employers 
and the difficulty of inducing operatives to pay an economic rent under the 
conditions now existing in Bombay. But the basis on which the co-operation 
of employers is to be obtained seems to ns too narrow to obtain the desired 
ends. 


946. The question whether employers should or should not be compelled in- The case for and 
- divyidually to house their own labour has arisen in an acute form in Bombay ; against compul- 

and we have, therefore, entered into a somewhat prolonged discussion of the Sion fo, 
relevant factors. The Bombay Development Committee in their report proposed employers. 
that ‘ mill-owners’ should be compelled to take advantage of the Improvement 

Trust scheme, though their assertion of the principle that employés should be 

housed tlose to the factory or within easy reach of it, would make it appear 

that they contemplated the erection of the undesirable three- and four-storeyed 

chawls. As against the principle of individual compulsion, there is, first, the 

fact that, so far as we have been able to discover, in no country have 
employers been compelled by law to house their labour. In reply to this 

it is urged that Indian labour is weak and unorganised, and bad housing condi- 

tions in a tropical country are more harmful thanin temperate climates. But 

Indian industrialists, in spite of the large profits which they have in many 

eases been enabled to earn under war conditions, are in a less strong position 

than their western competitors, both in respect of accumulated resources and 
financial facilities, and owing to the lack of traditional skill among their opera- 

tives and to the absence of a competent supervising class. To impose on 
individual concerns what must in many eases be a heavy financial handicap, 

would be undesirable and unjust. This burden would fall very unevenly on 
different mills, according to the financial position of each concern and the cost 

at which land for housing would be available in each case. There is the added 
objection that,in Bombay at any rate, where the case for compulsion is the 
strongest, it would be impossible, as already pointed out, for employers, if 
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compelled to assume responsibility for housing their labour, to ensure, 
without an impracticable degree of interference, that the accommiodation so 
provided is used only by their own employés. It would be manifestly unjust 
to employers to compel them to build honses for their labour, unless that 
labour was equally bound to occupy them. Again, it would be most unfair 
to limit compulsion solely to mill-owners, while not enforcing a similar 
obligation on the employers of other classes of labour, and a difficulty would 
be found in applying it to smaller employers, or_in deciding where the line 
should be drawn. Finally, there are objections, from the labourer’s own point 
of view, to the creation of a general system of landlord-employers, which 
would tend to keep labour too dependent on the latter. This position cannot 
always be avoided, but it should not be the object of our policy. Though, as 
we have stated, we are opposed to the principle of enforcing responsibility on 
employers by compelling private industrial concerns to house their own 
labour, we fully recognise this responsibility, and shall propose means for 
effecting its enforcement collectively, and with a consequent lightening of 
the burden by distributing it over a wide basis. 


24.7. We have recently seen proposals of the Bihar and Orissa Government 
for compelling coal-mine owners to house their own labour. But here cir- 
cumstances are very different. The population of a coal field is not an adminis- 
trative unit like that of a large city, with a diversity of livelihoods but a 
common interest in the suecess and prosperity of allof them. The entire come 
of the coal fields is derived from the coal and, therefore, from the coal-raising 
concerns. The income-earning power and prosperity of Bombay, on the 
other hand, are by no means entirely dependent on industries. The Munici- 
pality of Bombay is a body which epresents, and can reach with its faxation 
all classes of the community; and it has.a well-established entity of its own. 
Where, as in the coal fields, such an organisation does not exist, it may be 
necessary to throw on individual owners the responsibility for housing their 
labour, a responsibility which, owing to the natural conditions of mining, is 
usually accepted by owners in actual practice. We think, therefore, that 
proposals regarding a coal field are scarcely a precedent for the imposition on 
individual employers of the duty of compulsory housing in a big city. 


248, Before putting forward our suggestions as to the lines on which the 
present state of industrial housing may he improved in Bombay, we think it 
necessary, in view of the suggestions for Government assistance that have been 
put forward, to discuss briefly the degree of responsibility attaching to the 
various public authorities that may conceiyably be called upon to contribute, 
We would, in the first place, point out that, though the economic area which 
exports through Bombay is interested in having a good market for its raw pro- 
ducts, especially cotton, and in the existence of adequate facilities for their 
transport by land and sea, it is not concerned with the question whether the 
raw product is manufactured in Bombay city or elsewhere, Indeed, it may be 
argued that, from this point of view, the general interest of the area concerned 
will be best served by the encouragement of the existing tendency to establish 
mills in various localities up country, such as Ahmedabad, Sholapur, and Indore. 
On the other hand, the city of Bombay is directly interested in the question of 
housing its operatives. We consider, therefore, that the largest share in the cost 
must necessarily fall on the city of Bombay, as represented by its Municipality 
and Improvement Trust, but we think that the importance of Bombay, both as 
a city and asa port, warrants some measure of assistance from the Local 
Government. The co-operation of employers is also necessary, and we shall 
indicate helow the manner in which we think it should be secured, . 
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249. In framing our proposals dealing with the housing question in Bom- Recom- ~ 
bay, we haveto keep in mind two points of view; firstly, the avoidance of mendations 
future congestion, and secondly, the amelioration of the existing state of affairs, regarding con- 
On the first point, we generally support the recommendation of the Bombay Besten 
Development Committee. We consider that no industrial concerns should be Bombay City. 
started in the future, except in the north-east of the island of Bombay or in 
south-eastern Salsette, without the sanction of the Municipality, which should 
be withheld in cases where the location of the proposed industry is likely to 
produce congestion or is otherwise unsuitable; and that an adequate scheme 
of drainage and water supply should be put in hand to prepare the areas set 
aside for development, not only for industries but for industrial housing. 
Any industry which may start in the northern area will probably have to provide 
its own housing; and the requisite powers, including the power to determine 
whether or not a certain class of industry may be admitted to certain sites, 
should be taken by the local authorities, to ensure the development 
of the settlement on proper lines and to prevent the formation of slums or 
insanitary Mustis, 


250. Bombay is peculiarly unfortunate in having the main workshops of 
two large railways situated actually in the city, a state of affairs which exists in 
no other large town in India, and certainly should not be allowed to continue 
in Bombay any longer than can be helped, or he repeated elsewhere. The rail- 
way companies should, therefore, he induced, as much in their own interests as 
in those of the general public of Bombay, to locate their new shops, the building 
of which cannot belong delayed, at a reasonable distance from the city, even 
further sfield than the industrial area proposed above, if possible; and should 
provide housing for their labour i sifu. No railway, Government department, 
or public body should depend for the housing of its labour on notoriously 
congested areas, whether in Bombay orelsewhere. Housing of a suitable type 
should be provided, and, where practicable, in the northern industrial area. 
Improved means of communication, including the electrification of suburban 
railways and the extension of the tramway system, will in any case be required ; 
and these will help to induce an increasing proportion of the working population 

-to seek accommodation in the new industrial suburb. : 


251, With regard to industries already located in the city, the existing 
position must be accepted as a basis, but the conditions can and should be con- 
siderably improved. <A definite standard for industrial dweilings should be deter- 
mined, and a programme of building worked out and taken up af the expense 
of the local authorities, who should then manage the buildings. If the 
existing resources of these bodies, together with such assistanee as the Local 
Government may be able to spare, are not sufficient for this purpose, then 
further taxation should be imposed in such a way as to fall mainly on the 
employers, whose co-operation may most suitably be obtained in this form. 
Due account should be taken in this event of cases where employers have 
already made adequate arragements for the housing of their labour. 


We recognise that the outlay involved will be very heavy; but though we 
think it inadvisable to attempt any estimate, we do not consider that the cost 
will reach an impossible figure. The delay, which has already been allowed to 
oecur, has greatly increased the estimate which would haye sufficed a few years 
ago, and it seems fairly certain that further hesitation will make matters a great 
deal worse. For every reason, therefore, action should be taken at once. 
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252. We huve received evidence in one or two provinces on the subject of 
factory hours. It was generally agrerd that mill hands loiter away much of 
the time during which they are nominally at work, one or two prominent 
factory owners stating that the operatives did not actually work for more 
than 8 hours ont of the 12 at present permitted by the factory law. Some 
witnesses said that, if the hours were reduced, workmen would still waste so 
much time as seriously to reduce the present rate of production. Others seemed 
to favour a ten-hour day, but were afraid that it would lead, temporarily at 
any rate, to some reduction of output, which might handicap Indian mills as 
against foreign corhpetitgrs. The present factory hours were laid down after 
prolonged consideration and after an enquiry by a Commission, appointed for 
the special purpose of examining the conditions under which factory labour 
worked and of devising suitable legislation. We are, therefore, hardly in a 
position to make any definite recommendation regarding the hours of employ- 
ment, a question which requires far more detailed consideration than we have 
been able to give to it, but deserves, we think, further examination. In 
other countries it has been found that a reduction of the number of hours spent 
inside the factory has been possible, consistently with the employment of the 
machinery fora longer time by means of the shift system, and that shorter 
factory hours have exercised an important effect in the direction of improving 
the standard of living of factory hands, and have helped in diminishing the 
congestion of labourers’ dwellings, by giving time for employés to come in from 
areas situated at a little distance from their work. But further enquiry is 
necessary to ascertain how far such measures are possible in India; and we 
recognise that, in any case, until the workers have learned how to use a longer 
period of leisure more advantageously, such a concession may not be an 


’ unmixed benefit. 


253. We desire to draw special attention toa note (Appendix L) prepared 
by the Sanitary Commissioner with the Government of India on the effect which 
the improvement of public health may have on industrial development. He has, 
in our opinion, given good reasons for a belief that, with a proper organisation 
for the care of public health, the efficiency of our labour force, especially in the 
ease of organised industries, could be definitely and substantially increased. His 
note, we think, also gives ground for belief that the conditions under which 
industrial labour lives in India can be made far more healthy and, therefore, 
more attractive. The fact that we received so little direct evidence on this 
important subject is a striking testimony to the general ignorance of the serious 
effect which various forms of preventible disease exert on the elliciency of 
Indian labour. The question of public health is, we fully recognise, one on 
which much can be said from a far wider point of view than from the purely 
economic aspect in which we are now regarding it. But we think that the 
presentment of the case for action will be not the less forcible, if wer confine 
ourselves to the severely practical problem of the loss from preventible disease 
to employers and employed. 

Tt is clear that the improvement of the health of industrial workers 
cannot be discussed separately from the question of public health generally, if 
only for the reason that a large proportion of Indian industrial labour moves 
periodically from village to city and back again. The Sanitary Commissioner's 
note indicates clearly the linee on which the requisite organisation for the 
eare of public health must be formed. The existing evils are widespread 
and can only he dealt with by an equally widespread organisation, Into the 
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a 
details of such a scheme we cannot enter in this report ; we have made certain 
specific suggestions to meet individual defects; but we feel it necessary to 
poinf™out hege that we believe the effect of preventible disease on industrial 
labour to be very great, while the establishment of a satisfactory organisation 
t@ combat it is bound to have appreciable results, and may lead to benefits 
beyond anything which we can at present estimate. 


264. Measures for the welfare of operatives in India fall under the heads of General welfare 
co-operation, the provision of open spaces and other facilities for recreation, work. 


medical attendance, and instruction by various methods and in various subjects. 
Steps in these directions are being taken by Government departments, by the 
more enlightened mill-owners, and hy private associations like the Servants 
of India Society and the Social Service League. The- necessity of providing 
open spaces for recreation is generally recognised ; medical facilities, when on 
the right lines, are freely, resorted to by the labouring-classes, and we would 
emphasise the urgency for a further extension of these. Co-operative work 
among labourers and especially among mil! hands presents serious difficulties 
owing to the fluctuating nature of the population and to the lack of a common 
interest. But their indebtedness and the extent to which they are exploited 
by the shop-keepers from whom they buy their daily supplies furnish a very 
strong case for a special effort. Employers may give most valuable aid in all 
these directions ; and, in particular, by starting benefit and provident funds 
and by the provision of compensation for injuries, etc., received by their em- 
ployés, a measure which, though already taken by a few public-spiriled 
industrialists, should be much more generally followed. The encouragement 
of sports and athletics will improve the health of operatives and inerease their 
interest in life, Finally, there are many subjects on which the urban working 
classes require instruction. The rules of health, diet, and sanitation; the care 
of children ; the evils of intemperance; all these are matters which require 
to be constantly pressed on the attention of operatives. The latter question iss 


in particular, one that affects the standard of comfort and the efficiency of 


labour very deeply, and we feel it necessary to point out the temptations that the 
existing facilities for liquor drinking putin the way of the workmen, and 
the necessity of removing the liquor shops as far as possible from the 
neighbourhood of mills and factories, and of providing alternative attractions 
in the form of places for the sale of temperance beverages. Libraries and read- 
ing rooms will afford means of instruction, as well as of amusement, and the 
same may be said of cinema displays. Street or indoor lecturing is also often a 
useful method of imparting knowledge or awakening interest: Employers 
might give occasional opportunities for moral and religious instruction, especially 
where they have provided accommodation for workers in large settleinents. It 
must he recognised, however, that official organisations, as at present consti- 
tuted, are ill suited for work of this sort, and nothing really substantial or 
satisfactory can be accomplished without the disinterested labours of private 
individuals and associations, which, with one or two brilliant exceptions, have, 
so far, been sadly lacking. Government and local bodies as well as employers, 
however, can and should assist such efforts, both financially and in other 
ways; but the direct participation of official agency in social welfare work 
must wait until the civic sense has become more fully developed, and we 
therefore think it out of the place to make definite suegestions. 
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CHAPTER XVII. 


COTTAGE INDUSTRIES. 


a 


555, One of the most striking features of Indian industrial life is peeps 


vitality of the old domestic industries, and in a previous chapter we have briefly 
indicated the reasons for their survival in the face of factory competition; both 
Indian and foreign. The instances to the contrary, however, are instructive. 
The spinning of cotton by hand has entirely disappeared. In the towns, the 
work of paddy pounding, wheat grinding and other laborious home industries is 
being more and more performed by power-driven mills, and for social and 
economic reasons no one will regret the change. ‘The relief of women from 
these household burdens is a step in advance, and leaves them leisure 
which they may in the future devote either to more cultured domestic oceupa- 
tions or to more productive work. The part played by women in cottage 
industries in India includes only the less skilled operations, except in Assam and 
Burma; in these provinces they carry on the whole business of weaving, and 
in Burma they also take an important share in other skilled manufactures, 


Apart from the beneficent changes brought about by the cotton mill, the 
rice mill and the flour mill, modern industrial enterprise has left India in 
substantial possession of its cottage industries. The imports from abroad and the 
products of Indian factories haye been absorbed by the largely increased demands 
of the country.. Nevertheless, it must be admitted that the condition of village 
artisans is far from satisfactory and that they are, in earning capacity at any 
rate, in an inferior position to the employés in organised factories. It must 
be assumed that cottage industries have survived because they are so far 
adapted to their environment. The artisans produce commodities which are in 
demand and so far have not been displaced by factory-made goods, and they 
work under conditions which they prefer to factory life. It must not be 
imagined, however, that the artisan of to-day is wholly uninfluenced by the 
industrial changes of the past century. His methods remain the same, but in 
some instances he works with superior raw materials and in others with better 
tools. The weaver has taken to mill yarn, the dyer to synthetic dyes, the brass 
and copper smith to sheet metal, the blacksmith to iron rolled in convenient 
sections, in each case with advantage to himself from the lessened cost of 
production, which has greatly extended his market. In some districts in lower 
Bengal, the weavers use the fly-shuttle slay extensively; and they have 
recently adopted it in large numbers in the coast districts of the Madras 
Presidency, while it is also gradually coming into use elsewhere. The tailors 
invariably employ sewing machines, and town artisans readily take to improved 
tools of European or American manufacture. 

A general review of the evidence tendered to us, supplemented by numerous 
inspections in the towns and villages that we have visited, confirms us in the 
cunclusion that cottage industries are a very important feature in the industrial 
life of India; that they are by no means so primitive as they are usually 
depicted ; and that there is no real ground for belief that they are generally in 


a decadent condition. We have been unable to obtain accurate statistics 


regarding the actual number of workers in the various cottage industries, but 
in every town they still form a large percentage of the population, and they are 
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to be found in almost every village, so that their numbers are still vastly larger 
than those of the operatives employed in organised industries. 


256. Of these cottage industries, the most important is hand-loom weaving. 
Ti is believed that between two and three million hand looms are at work in 
India, and their annual gross earnings must amount to something like fifty 
«“rores of rupees. Hand spinning has entirely died out; accurate statistics are 
available for the production of yarn, the output of cloth in Indian mills and 
weaving sheds, and the imports of yarn into India; and it is thus possible to 
ascertain how much yarn is absorbed in the hand-loom industry, Calculations 
have been made which show considerable fluctuations from year to year, but, on 
the whole, a tendency to an increased rather than to a diminished consumption. 
There is some réason to believe that weaving from cdarse yarn is declining, 
while the medium and fine weavers are chiefly responsible for the increase, 

The subject has been dealt with in a separate note (Appendix I), based on 
the census figures and the returns of production and of sea-borne trade. In 
connection with this note, we desire to draw attention to the unsatisfac tory 
means provided by the ordinary census for the collection of useful occupational 
statistics, and to suggest the adoption of special enquiries for this object, which 
is at least as important as the ethnological discussions that haye hitherto 
figured so largely in census reports. 


257. Next to hand-loom weaving, metal working is the most important 
cottage industry ; but there are no means of ascertaining accurately the numbers 
employed. The goldsmiths are flourishing ; the brass ‘and copper workers have 
undoubtedly felt the competition of imported enamelled iron ware, glass and 
crockery; but the greater purchasing powers of the people have enabled them 
to absorb these domestic novelties and to substitute brass and copper vessels for 
village pottery. 


258. Sericulture based on the mulberry tree or shrub is an important cottage 
industry in certain districts of Bengal and in Mysore. It also flourishes under 
State control in Kashmir and Jammu. Other forms of sericulture, dependent 
on the eri, fasar and muga silkworms, are widespread in Assam, Chota Nagpur 
and parts of the Central Provinces. Mr. H. Maxwell Lefroy has submitted to 
the Government of India a very detailed report on the silk industry, which we 
discuss in Appendix G. Disease among the worms seems to be the silk 
grower’s principal difficulty. The indigenous methods of silk reeling are crude, 
and there is a case for the establishment of central factories t6 deal with cocoons. 
Indian silk weavers largely use imported silk, while the Indian silk is exported 
from the country for the manufacture of velvets and silk hats. The local silk 
is full of knots and loose ends, and is of very unequal strength. Consequently, 
it gives the weaver much trouble to prepare it for the loom, and he prefers the 
more even re-reeled silk imported from China. 


259. The indigenous dye industry has felt probably more than any other 
the effects of modern teclinical progress. When colouring matter was derived 
chietly from yegetable sources, the processes were lengthy and laborious and the 
results uncertain; the use of imported synthetic dyes greatly shortened and 
simplified the operation and gaye more certain results, thus enormously reducing 
the cost. Many dyers bad, perforce, to seek other means of livelihood, and 


the attempts made since the war to replace the synthetic dyes have established. 


the fact that vegetable dye stuffs are, and always must be, incapable of meeting 
the demands of the industry on its present scale, both as to quality and 
quantity. Further, the change in taste brought about by the brighter syutheti¢ 
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dyes renders it difficult to finda market for the thinner and duller, though 
perhaps more pleasing, colours of vegetable origin. 


260. The cottage industries of India are many; some of them are peculiar Suggested 

to the country ; hut the great majority are to be found in some form or other ——— 
all over the world. It is needless to emphasise the artisans’ conservatism, lack mais mnt position, 
of ambition and present inabilify to appreciatea higher standard of living. 
They are very ignorant, and obviously the first step towards their improvement 
is to educate them. In most cottage industries the children can be employed at 
an early age, and it often falls to the woman to take a full share of the work. 
The care of children is, therefore, apt to be neglected, and they are put to work 
much too soon with the view of adding to the family earnings. Every gradation 
of skill and craftsmanship is found in these cottage industries, and, where a 
higher standard of comfort exists, the necessity for some education is recognised. 
Various efforts have been madeto improve the condition of the artisans, but 
they have been feebly conceived and ill carried out. The Mission industrial 
schools deal almost entirely with Christians, and those started by District Boards, 
Municipalities or private agencies hardly show that the very difficult problem 
has been seriously considered. Pupils are attracted by scholarships; the 
training is generally no better than could be obtained in the bazaar, and the 
bulk of the pupils belong to miscellaneous castes and certainly are not children 
of artisans. 


Our enquiries force us to the conclusion that the crying need of industrial 
India at the present time is the provision of much greater facilities for the 
education of the artisan population. Apart from such general measures as 
Government may find it possible to introduce in the near future, we have 
recommended the establishment of an efficient system of industrial education 
in special industrial schools under the control of Departments of Industries, 


In modern industrial countries, such as Great Britain, the old system of 
apprenticeship to master workmen has almost died out; but its decay oceurred 
long after the practical extinction of cottage industries, and it was replaced by a 
widely extended system of evening classes in polytechnic and municipal 
technical schools. The conditions here are altogether different. The industrial 
school in India has achieved little in the past, yet it seems capable of being 
rendered an efficient means of educating the workers in cottage industries in 
the future. But no matter what steps are taken to improve the instruction 
given in the schools, the results will be negligible, unless the pupils can be 
induced to go through the whole course, so that their training is complete when 
they leave. The cheapness of liying in India is a powerful weapon in inter. 
national competition; but itis of little avail if the labour is inefficient and 
unorganised. There is no likelihood of cottage industries becoming extinet ; but 
improvement in the condition of the workers is not probable, unless better tools 
and plant are employed and an intelligent subdivision of industrial processes 
introduced. There is a tendency, which will probably be accentuated, .to 
organise small factories, and this should be encouraged. Such a result is, 
lhoweyer, more likely to arise from individual capitalist effort than from any- 
thing like co-operation among the artisans. 


261. The fact that the individual artisan can make a living under the Training of 
cottage system has attracted the attention of the educated classes in recent years, master 
They have observed that there was room for great improvements in methods Workmen. 
and scope for the employment of capital. Accordingly, numerous attempts 
have heen made to start small factories, info which it was intended that the 
artisans should be drawn. Tn only a few cases has success been achieved, avd 
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then, as a rule, by men who had acquired a practical working knowledge of the 
trade in question ; but this fact is sufficient ¢ encouragement to warrant further 
efforts in this direction. In each industrial school provision should, therefore, be 
made for the instruction of a small number of pupils of a higher class with better 
educational attainments and with prospects of being able to command sufficient 
capital to start eventually in the trade themselves. In the case of weaving 
something in this direction is being done at the Government Weaving Institute 
at Serampore, where a considerable number of fairly well educated young men 
are undergoing a course of instruction, which is intended to fit them ultimately 
to become master weavers. The scheme, however, fails to produce satisfactory 
results, owing to the absence of opportunities to acquire practical experience 
in the control of workmen and in the management of a commercial business. 
There are no hand-loom factories or village associations, in which such training 
might be obtained, and it is necessary to arrange for a few small under- 
takings on these lines, if possible under private control, with assistance from 
Government in whatever form proves most suitable, to serve as demonstra- 
tions of work under commercial methods. Failing private enterprise, a purely 
commercial section should be attached to the larger weaving schools, with the 
avowed object of supplying the training, other than purely technical, which 
a master weaver must possess before he can hope to start in business for 
himself. 

We have dealt specially with weaving because of its intrinsic importance. 


As we have pointed out in Chapter X, however, there are essential differences . 


between weaving and crafts such as, for instance, metal working and 
carpentry, For these, instruction is needed rather than commercial organi- 
sations or the training of master craftsmen. . 


262. We think that attention should also be concentrated on helping the 
individual workman to escape from the clutches of the money-lender and to 
obtain credit on easy terms. We make certain suggestions to this end in the 
following chapter, but, in cases which cannot be reached by the organisation 
for co-operative credit, Directors of Industries may well be empowered to grant 


small loans and tosupply tools and plant on the hire-purchase system. The 


difficulties experienced in dealing with this class of worker are well known, and 
the power to grant such loans must be exercised cautiously; but, while the 
terms on which they are to be recovered should be easy, the margin 
between the cost of providing the money and the rate at which it is lent 
should be sufficient to render the“business profitable, as the ultimate aim 
should be to hand over such transactions to co-operative societies or other 


agencies, 


263. In former times the art crafts of India reached a high degree of per- 
fection under the patronage of the rulers of the country. As cottage industries, 
these arts and crafts are still carried on, and the skill and tradition of each are 
handed down from generation to, generation. But the disappearance of the 
personal relations between‘ worker and patron has hada disastrous effect, It has 
deprived the former of his main incentive to excel, and has placed him entirely 
in the hands of the dealer, who does not require articles which appeal to 
cultured taste, but merely such as will find a ready sale. There are schools of 
art in Calcutta, Bombay, Madras, Lucknow and Lahore, but the effect of 
these on the workers is limited. The Victoria Jubilee Technical Institute in 
Madras, with funds contributed partly by the public and partly by Government, 
has a show room devoted to the display of the arts and crafts of the Presidency, 
Most of the articles are purchased from the people who made them, and they 
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are all forsale. Only approved exhibits are accepted, and, as quality rather 
than cheapness is the aim, the Institute is gradually inducing the craftsmen to 
return to the higher standard of work formerly in vogue, but no longer possible 
if their only means of disposing of their productions is to sell them to the art 
curio dealer, who purchases them by the dozen at the lowest rate he can get 
the workers to accept. We saw a similar institute at Bangalore, and thie 
Director of Industries in the United Provinces has opened a sale room in 
Cawnpore en somewhat the same lines, though this latter institution is not 
confined to the sale of artistic productions. These depbts offer promising 
prospects, but their weak point at present is their lack of a sufficiently aggressive 
policy. There is no one to instruct the craftsman, to criticise his work and to 
supply him with new ideas and designs. The men remain isolated in their 
villages ; and, though there is a permanent display of their productions, there is 
no attempt, except in Rangoor, where there is, however, no school of art, and 
in Lahore, to hold periodical exhibitions, where craftsmen may he brought 
together to compare their work with that of others. Most important of all, 
the business side is neglected, and the depdts depend almost entirely upon ¢asnal 
visitors for the disposal of their exhibits. Nowuse is made of the crdinary 
business methods by which sales are effected. There is practically no 
advertising, and no attempt is made to place the art productions of the country on 
foreign markets. A bolder policy and more vigorous management should be 
adopted, and the show rooms ard depéts should be more closely associated with 
the provincial art officers, whose influence over the craftsmen will be greatly 
strencthened, when the latter find that there is a ready sale for work produced 
under expert artistic supervision. We have given reusuns in our remarks on 
the eottave industries of Burma (Chapter IT), which seem to show that the 
field for action is specially promising in that province. 


264. An essential feature, in fact, of any attempt to develope cottage The provision of 
industries in India must be the opening up of new markets for the goods markets for 
produced. Many of these industries have survi ved because of their ability to products of 
satisfy the strongly marked local demands for special designs. But where jnaustries, 
productions go far afield, it is through the agency of middlemen and merchants, 
who, however, have so far shown little enterprise or originality in the necessary 
directions which we have indicated above. We need only mention the toy 
industry of Germany, the straw-plaiting work of Luton, and the many cottage 
industries of Japan, as examples of what can be done when enterprise and 
- organisation take in hand the marketing of goods. ‘This really pressing problem 
confronts any one who would try to put the cottage industries of India ona 
better footing. Where a greater demand for their products has been” created. 
the artisans have almost invariably sought on their own initiative to improve 
their means of production, but it requires capital to establish new markets, and 
in a subsequent chapter we make specific suggestions for dealing with this 
problem. 

Not a little of the industrial success of modern Japan is due to the attention 
that has been paid, not only to the edacation and technical training of cottage 
workers, but to the building up of business organisations, which take over the 
products of their industry and dispose of them all over the world. The little 
that has been done in India in this direction is full of promise; but it is almost 
entirely for internal trade. From the great centres of indigenous weaving and 
metal work, goods are sent far and wide, but usually only throughout India. 

The staple products of Benares, Aligarh, Moradabad and Madura, to mention 
but afew of the larger towns where these industries flourish, are found in most. 


parts of the country, but little or no attempt is made to cater for foreign 
22 
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markets. The nature of their demand, actual or potential, is unknown, and 
there is no one to direct attention to their possibilities, It is true that in the 
south of India there is a considerable export trade in what are known as Madras 
handkerchiefs and Singapore Jungis, both products of hand-loom weaving 
and both specialities which find no sale in India. But Indian merchants have 
undoubtedly neglected the potentialities of cottage industries, and have done 


nothing to encourage the workers to produce goods of a class which would find - 


a ready market outside the country. The Swadeshi Stores in Bombay area 
good example of an active and successful agency for the internal distribution of 
the manufactures of cottage and other Indian industries, and they have been 
evidently of great assistance to a number of cottage industries, by making 
known to dwellers in large cities like Bombay and Poona what other parts of 
the country are producing. If the Departments of Industries work in co- 
operation with a business institution of this sort, they will find it a ready 
means of introducing the products of both existing’and improved cottage 
industries to extensive markets, while it will in turn derive benefit from the 
information which the Departments can place at its disposal. - 
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CHAPTER XVIII. 


CO-OPERATION FOR SMALL AND COTTAGE INDUSTRIES. 


265. Certain difficulties besetting cottage industries resemble problems Present position 
which, in the case of agriculture, are being solved gradually by co-operation. of 9-operative 
Co-operative bodies for the distribution of seed have had a striking success On & regard to cottage 
very extended scale. In some cases, societies for the sale of agricultural industries, 
products, such as the gur-selling societies in the Deccan, have also done well. 
One or two haye been started to work cane-crushing and gur-making plant in 
Mysore, and in several provinces others haye taken up the sale of agricultural 
implements. In the field of industrial co-operation, credit societies seem to 
have attained the largest degree of success, especially among small urban artisans 
who live and work in communities, and in particular among weavers. The 
funds advanced are mainly used for the purchase of raw materials and imple- 
ments, or to finance the sale of finished products. In addition to these, there 
are also a few societies which deal solely with production or distribution or a 
combination of these. The scale on which co-operative credit societies are at 
present working is very small, when compared with the vast field for their 
services offered by the millions of small agriculturists and village artisans in’ 
India; but they have been at work sufficiently long to enable certain conclu- 
sions to be drawn regarding their possibilities. 
The following principles seem to be of general application in the case of 
all co-operative bodies, agricultural or industrial, that deal with purchase: 
production or distribution. 


266. In the first place, before any such movement can be organised, the 
ground must usually be prepared by the educative influence of co-operative 
credit, the simplest and most readily accepted form of co-operation in this 
country. In the next place, the central banks, the secondary co-operative 
bodies which are the main financing agents, look with considerable and quite 
justifiable doubt, on societies of a new type, until their soundness has been 
thoroughly established by success, and, not least so, on industrial societies the > 
members of which cannot offer landed security. Again, in many cases, 
es ecially in those which require some degree of technical skill or knowledge on 
the part of the agents employed, or need a more widespread organisation than a 
single credit society can offer, it is better to work through co-operative bodies 
founded ad hoe, or unions, as they are often called, than to entangle ordinary 
primary societies in responsibility for work which is not understood sufficiently } 
by many of their members and makes too large a demand on the capacity of the 
societies. It would, for instance, be undesirable to saddle a small credit society, 
of which perhaps only half of the members grow cane, with the task of financing 
and looking after a cane-crushing and gur-making plant. Mutual acquaintance 
and trust are necessary assets in the case of a primary credit society; but a 
primary Weavers’ society small enough to fulfil these conditions would not, in 
most cases, be strong enough to finance the sale of its output. 

Where the products of an industry have a ready sale at a more or less fixed 
price, co-operative societiesfor credit or purchase are not difficult to work, 


but the advantages of co-operative sale in such cases are as a rule not 
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very great. But where the market depends on casual purchase, or is a 
fluctuating or seasonal one, most of the workers are so largely in the hands of 
the money-lenders, who take these risks and charge very high rates for doing 
so, that it is not easy to help them, unless an organisation can be seton foot 
large enough from the very beginning to finance stocks and arrange sales- 
Success is more likely to be achieved with readily marketable articles, and 
the more difficult cases may be taken up, when experience has been gained with 
the easier ones. : 


Urban artisans who work individually, such as smiths, carpenters and, in 
many cases, metal and leather workers, do not readily combine in co-operative 
organisations with unlimited liability; and without this, their assets are not 
sufficient to command much credit. A Registrar of experience expressed the 
opinion that the most hopeful method of helping men of this sort might prove 
to be through urban banks of the Schultze-Deliisch type, which, though their 
aims are co-operative, do not work on the principle of unlimited liability, and 
lend to individuals on the security of two other names. 


267. The main difficulty in the organisation of industrial societies for any 
purpose which involves dealings ona large seale—the sale of piece-goods for 
instance—lies in the absence of persons of intelligence and standing acquainted 
with the business, whose interests are yet not necessarily opposed to the success 
of the scheme. The cloth merchant is directly. interested in maintaining the 
weaver in his present state of bondage, while few educated persons have 
sufficient knowledge of the business and sufficient public spirit to be able to 
organise it with success. There are, in the case of agricultural societies 
whether for credit or distribution, a fair number of public-spirited landholders, 
with interests diverging but little from those of their tenants, who have 
sufficient acquaintance with agriculture to manage the distribution of seed or 
manure. ‘The need for unofficial and. properly qualified workers in this field is 
very great, and it has been suggested in the preceding chapter that until the 
deficiency can be met, the most promising policy, at any rate among domestic 
workers in towns, is either to introduce the small entrepreneur who would 
organise production by putting out work for partial manufacture in the 
workman's home and completing it in a small factory; or simply to bring 
together isolated workers into such a factory and pay them better wages 
than they can earn themselves under present conditions. Such schemes, if 
successful, would nd doubt add greatly to the efficiency of production, though 
they would lower to some extent the status of the workers, and expose them 
to the risk of exploitation. 


268. In view of the importance of improving the position of the cottage 
worker where he is handicapped, as at present, by the want of a free sale for 
his goods, it is justifiable to incur some risk in experimental efforts. A case or 
two might be selected, which careful previous investigation had shown to be 
free from special difficulties, and attempts made to build up an organisation for 
the sale of the manufactured products, Such attempts have already yielded 
promising results in the case of the Bengal Home Industries Association, which 
is a private effort, and in the Government dept at.Cawnpore. But smaller and 
perhaps specialised agencies are also required for the local collection of articles, 
which can then be supplied regularly to central institutions or large shops. 
Such local institutions might be started with Government assistance and 
control in the first instance, and afterwards conyerted into co-operative 
unions. In view of the success which has, in some cases, attended the sale by 
Government agency of goods prepared by weavers employed as a famine-relief 
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measure, such a venture ought not in any case to involve serious loss. A 
‘scheme of this kind would appear particularly likely to succeed in Burma. 


Tn agricultural or industrial societies, the object of which is the purchase 
and employment for the common advantage of comparatively costly machinery 
or plant, it seems necessary, until the confidence of central banks is gained, to 
give direct assistance in the form of fakavi loans on the joint and several 
liability of the members, who should ordinarily be able to offer landed security. 
This proposal, which is merely an extension of the principle of land improve- 
ment loans, has been explained in greater detail in Chapter XX. 


269. One of the duties of the Director of Industries should be to initiate Fumetions of 
industrial societies, especially in cases where fresh ground is being broken, and Ditector ot 
to afford assistance to them in technical and commercial matters after they ans 
have been started. Opinions differ as to how far the supervision of purchase 
and sale should-be considered within his scope. ‘The Director of Industries can 
obviously have no part in the administration of the statutory provisions 
applicable to co-operative societies. But he should be responsible for advising 
the societies on matters involving technical detail, on the provision of new 
markets for products, and on the commercial aspect of proposed schemes. 
Whether and how he should deal with agricultural societies organised for the 
employment of machinery, such as cane-crushing power plant, must depend on 
the decision reached regarding the control of agricultural engineering work. 


The intimate connection between co-operation and the improvement of 
agriculture and cottage industries cannot be too strongly emphasised ; and the 
officers yho control these three branches of administration must recognise this 
connection, and develope it by keeping very closely in touch with each other, if 
they are to achieve genuine success in the discharge of their duties. 
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- CHAPTER XIX. 


INDUSTRIES AND TRANSPORT. 


270. We received from witnesses a number of complaints to the effect that Bftect of 
Indian railway policy does not tend to foster the industries of the country. On mallway rates 
the other hand, those who have been favourably treated or are satisfied with 0@ Indian 
the existing position are naturally silent, and the case has, therefore, been only 
partially represented to us. 


The question of railway rates, is a very difficult one, requiring a wide range 
of detailed and technical knowledge for its proper understanding and still more 
for its efficient treatment. But there are certain general principles which stand 
out clearly and seem to bear directly on the specific subjects with which we 
are dealing, Our recommendations will be of more practical use if we 
avoid detail and frame them on broad and simple lines. 


271. Before the war, the major portion of Indian railway trafiic flowed in General course 

two streams—raw products moving towards the ports for export, and imported of traffie and its 
manufactured articles moving up country from the ports. Of these the ar — 
first was by far the greater. The policy of the railways has been based 

on this position and has followed and tended to stimulate these move- : 
ments of trade. Large volumes of traffic can, it is true, be more economically 

handled than a number of casual driblets; but there has also been rivalry 

between Bombay, Calcutta and Karachi to supply with imported goods the 

debatable land where their respective railway systems touch, and to attract 

produce from it for export. The competition between cheap river transport by — 
the Ganges and the East Indian Railway which runs alongside that river has 
caused the latter to lower its rates in some cases, leading to a corresponding 
reduction of rates by the Great Indian Peninsula Railway. The influence of the 
large shipping companies has also not been without its effect on the railways 
serving the ports; a line of steamers naturally wants goods conveyed to it as 
cheaply as possible, and can offer a railway serving its port of call important 
help in attracting traffic to that port. Coastwise traffic has also in many cases 
had a considerable influence on railway rates. In cousequence many inequalities 
have arisen between goods for export or imported articles on the one hand 
and goods for internal use or locally manufactured articles on the other, in areas 
where railways compete with one another or with water transport; and 
speaking generally, favourable rates for raw produce moving to the ports have 
resulted. We are naturally not in a position to prove that in any individual 
case these rates are unnecessarily low. But the history of rate fixation reveals 
a desire to divert traffic from one Indian port to another, rather than a careful 
examination ofthe effect which the rate imposed would have on the total 
cost of conveying the goods to their port of foreign destination, and therefore 
on their ability to compete with products from rival’ sources. Presumably 
relevant local circumstancesare duly taken into account when rates are fixed ; 
the point which we desire to make is that there has been a tendency to think 
of attracting traffic to a particular railway rather than to consider whether a 
real necessity exists for reduction in the general interests of the country. 
Indeed it is possible that a moderate increase would not materially affect the 
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quantities coming forward. Asan example of undue reduction of rates on 
exports, we would quote the case of hides. Their production cannot be- 
affected by railway rates, though their disposal may be ; and the grant of port 
rates nearly 50 per cent. less than the internal rates has certainly discouraged 
Indian tanning, and aided certain foreign industrialists to obtain a hold on a 
class of raw material of which India possesses a partial monopoly. 


‘The fixation of railway rates on imports has followed much the same lines. 
as those which we have discussed in the case of exports. 


It would be easy to support the statements made above by numerous 
instances ; but the facts are generally admitted. The fixation of a single rate 
is governed by so many considerations that the citation of individual cases 
would often be unfair, if each were not fully analysed. 


272. The efforts of the country in future will be directed to bringing 
raw materials to the most finished state possible before export; indeed, 
appreciable advances in this direction were already being made before the war, 
and the policy underlying the whole of our recommendations depends on the 
acceptance of this desideratum. The governing principle which, we think, should 
be followed in railway rating, so far as it affects industries, is that internal 
traffic should be rated as nearly as possible onan equality with traffic of the 
same class and over similar distances to and from the ports. This principle 
must of course admit of numerous exceptions, in consideration of the competi- 
tion of water transport, the cost of working particular sections of line, the 
convenience of hundling, the advantage of return with full loads, and many 
other factors. But we would press for its acceptance as far as possible in 
the case of raw materials conveyed to, or manufactured materials conveyed 
from, an Indian manufacturing centre. | 


We are well aware that numerous concessions have already been made fo 
the benefit of Indian industries; we have seen a-long list of such in the case 
of the East Indian Railway in particular. But our principle premises more 
than individual concessions ; it involves the necessity of considering from the 
widest possible point of view, how far the existing low rates on produce for 
export are really required: equality may be better attained by raising a rate 
which is needlessly low, than by reducing one which is not intrinsically too 
high. It would, we recognise, be most unwise to set on foot a policy of indi- 
vidual concessions to industries, without laying down any general principle to. 
guide and limit them; one concession of this kind involves an incalculable 
sequence of others, and the eventual loss of income is likely to be very serious.” 
We do not, of course, entirely bar the idea of individual concessions, and we 
shall indicate later the lines on which we think these may be safely given. But 
if existing inequalities are redressed on the basis that we have suggested, the 
necessity for such concessions will be less” We may draw attention here to the 
substantial rise in the price of raw products and in running expenses, which 
is likely to continue in many cases for long after the war. This is an added 
argument in favour of the reconsideration of the existing low rates for moving 
freight to the ports. We are aware that in 1916 these rates were raised under 
the general orders of the Government of India, apparently with the idea of 
maintaining, so far as possible, the distribution of traffic reached by past 
competition, while restoring to some extent the rates which that competition 
had reduced. ‘The position should, however, be examined again from a wider 
standpoint than that of war time, and in estimating the effects of rating the 
criterion should be what the traffic can stand over its whole journey to the port 
of foreign destixation. _ 
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273. We have pointed out above that one of the immediate causes for the Other effects ot 

low port rates was the competition between rival railway systems, which led them sien eae | 
to look on some questions from an unduly individualistic point of view. on rutes.  ~ 
Another instance of this attitude lies in the ‘ block rates,’ or higher mileage 

charges for short lengths imposed on traffic moving from a station near a 

junction with another system towards the junction, in order to trayel a much 

longer distance over that other systent. Similarly, when ‘ scale ’ or ‘ tapering " 

rates are charged, which involve a reduction of mileage rate increasing with 

the length of the lead, each railway treats the length on its own system as the in 
sole basis for its charges, irrespective of the total lead, and a consignment which 

divides a journey of 300 miles equally between three railways only obtains the 

mileage rate applicable to a lead of 100 miles. ‘ Terminal’ charges are also 

sometimes used for a similar object, viz., to extract as much as possible from 

traffic which will presumably trayel a greater distance over a foreign line than 

over the line of its origin. There may be justification for these expedients 

in many cases, but it would appear that they often affect traffic undesirably. 

They have accentuated inequalities, and have, on the whole, tended to 

operate to the disadvantage of internal traffic and, therefore, of Indian industries. 

We think that railways should accept the principle which is followed in some 

other parts of the world, that a consignment travelling over more than one line 

should be charged a single sum based on the total distance, any special claims 

for extra cost incurred by a particular line in handling short-length traffic being 

met by the grant of suitable allowances or of a suitably larger share to the less 

favoured line, when dividing the total payment between the railways concerned. 


274. An incidental effect of the policy that has stimulated traffic to and The congestion 

from the ports has been the congestion of industries in port towns. The same ° industrial 
advantage of fayourable rates, granted to a less degree at other important ' 
traffic centres, has had similar, though less marked, results in their case also, 
We have found it necessary in Chapter. XVI to comment at length on the 
serious labour difficulties created by the concentration of industries in certain 
centres, and we think that the railway rate policy which we have recom- 
mended would help to diffuse and decentralise industries, and thereby increase 
the availability, the comfort and the efficiency of labour. 


275. We have suggested an examination of the desirability of raising the Effect of 
existing low rates on raw materials for export; we think it equally necessary Proposed policy , 
to do the same in the case of manufactured articles or’materials imported. We plas = 
may quote, without entering into details, the instance of sugar, the increased 
import of which coincided with .the reduction of rates brought about by 
railway competition. Relevant points for consideration in such cases are how 
far the reduction benefits the ultimate consumer, or is appropriated by the 
manufacturer or middleman ; and whether any of these persons really needs 
the concession. We would, however, point to the necessity of one exception 
to this principle in the case of imports, Machinery and stores destined 
for industrial use in India should be transported at the lowest rate possible ; 
this will repay the railways many times over in subsequently increased business 
in other ways. 


276. There are other difficulties affecting industrialists, of which we received Miscellaneous 
complaints. The shortage of wagons, the inconvenient routing of traffic, ‘ifficulties of 
unnecessary breaks of gauge, losses from careless handling or from dishonesty, ia 
the question of risk notes and the like were frequently mentioned to us by 
witnesses, and are commonly discussed in the press by business men and by bodies 
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interested. Into the merits of these questions we arg neither prepared nor 
desirous to enter; but we are sure that the more effective representation 
with the Government of India of the industrial and commercial interests of the 
country by a department charged with the task of developing an active policy 
of stimulation and improvement, cannot fail to do good to the country, and, 
therefore, in the long run to the railways also. 


277. We recommend for the serious consideration of Government the 
suggestion that this representation might be increased by appointing a com- 
mercial member of the Railway Board. But it is well to add that the power 
of control possessed by the Railway Department over the railways is limited 
by contracts in the case of company lines ; and so long as these subsist, the 
only action which the department can take is by way of. argument or 
influence. 

We have already stated that there will be more than one class of considera- 
tions to be taken into account in dealing with the’ future railway rate policy. 
In dealing with questions of overseas trade and the effect of a change of rates on 
the ability of Indian products to compete at the place of consumption with those 
from other sources, the Railway Department will doubtless be assisted by the 
department of Government in charge of commercial interests, which will have 
the advantage in future of a more efficient system of commercial intelligence, 
linked with that which is now being elaborated for the British Empire 
asa whole. In the settlement of railway questions affecting the requirements 
and production of Indian industries, the proposed Department of Industries 
should have a voice; and the provincial departments which we have 
suggested, with their industrial boards, would often take the initiative in 
such questions. No such organisation for the representation of local industrial 
interests and the effective presentment of their wishes before the Government 
of India has existed hitherto, and it is owing to its absence that the claims 
of industry have not, as a rule, been put forward effectively and authori- 
tatively. The interests of Indian industries and commerce should, we 
think, be represented at the Railway Conference and at the meetings of the 
Goods Classification Committee by appropriate officers of the imperial and 
provincial Departments of Industries, and in particular by the Director of 
Commercial snd Industrial Intelligence, as well as by representatives of British 
and Indian Commercial bodies. We think it beyond our provinec go discuss 
how far, if at all,the relations which exist between the railways and the 
Railway Department of the Government of India would require modification to 
render effective the policy which we recommend. 


278. We have, we trust, made it cleat’ that we advocate no one-sided policy 
of administering the railways as a means of subsidising industries, irrespective 
of financial considerations. We think, however, that favourable consideration 
should be given to new industries, in cases where the investigations of the 
Department of Industries show this to be necessary, by the grant of low rates 
for a term of years. But we would again repeat, that the abolition of inequali- 
ties which we recommend would undermine many of the present complaints. 


Water Transport. 


279. We have examined a number of witnesses regarding the question of 
river transport, which is especially important in Bengal, Burma and Assam. We 
were unable to arrive at definite conclusions. We fully accept the desirability 


of the improvement of many of the existing waterways; but the matter _. 


ao 
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really turns on the cost of the improvement in relation to the results to be 
obtained-in the case of each scheme, and on the merits of these we are unable 
to express an opinion. We feel justified, however, in urging that the Govern- 
ment of India should take up the question of improving the existing waterways, 
as we cannot help thinking that, in the absence of a representative specially 
charged with their interests, the vested interests of railways have prevented 
waterwaysin India from receiving the attention that has been given to 
them in other large countries with such satisfactory results. The proposal to 
form a Waterways Trust was prominently brought to our notice at Calcutta, © 
and although we cannot give an opinion ou its merits, the prospective advantages 
seem to be such as to merit the early consideration of Government. If our 
suggestion be accepted, that the control of communications should be separated 
from that of industries, the simplified Department of Commerce should be in 
& position to give greater attention, not only to the utilisation of existing 
waterways, but to theirimprovement with the view of increasing the number 
of channels of internal trade. 


We consider it essential that railway and waterway administrations should 
work together harmoniously for the development of those parts of the country 
which are served by both, and we commend this question, together with that 
of coastwise freights, to the attention of the future Department of Commerce. 
The effect of shipping freights, coastwise and oversea, on transport, although we 
are well aware of itsimportance to the trade of the country, is a matter in 
regard to which we do not feel called upon to make any specific recom- 
mendations, 
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CHAPTER XX. 


INDUSTRIAL FINANCE. 


280. A detailed examination of modern industrial enterprise in India Attitude of 
discloses the fact that, while during the last half century there has been con- cnpital 
siderable progress in respect of the investment of capital, it has been upon industrial 
comparatively restricted lines and there has been little enterprise in new undertakings. 
directions. In consequence, the major industries of India are few in number 

and have been till recently chiefly confined to the textile and leather industries 

and to mining. 


During the last few years, however, there has been a very marked 
broadening of the field of industrial activity, as exemplified by the establish- 
ment of the iron and steel works at Kulti and Sakchi, various Portland 
cement works, the hydro-electric installations in Mysore, Kashmir, and on the 
Western Ghats, and the extension of the use of electrical energy to a 
number of large towns. A number of further schemes are to come, and 
we may expect to see, in the immediate future, far greater utilisation of the 
water-power possibilities of the Western Ghats; large additions to the existing 
steel works; the creation of a group of subsidiary concerns to convert 
the output of the steel works into manufactured products; the smelting of 
zinc and copper and the production of sulphuric acid on a large scale; 
the treatment of coke by-products and the production of “heavy” chemicals 
on @ modern basis; the manufacture of textile machinery and mill acces- 
sories; the building of steam and oil engines, Some of these projects are 
under constraction ; others have been fully worked out and financed, and 
are ready to be taken up at the close of the war; others again are being 
investigated by powerful interests, There has been much development in 
mechanical engineering, due chiefly to the increased needs of the extend- - 
ing railway system and to the general growth of public and private enterprise. 
This movement has been, however, arrested by the war, which for a time ren- 
dered capitalists afraid of new ventures, and has latterly made it impossible to 
obtain plant, machinery and staff, 


281, We may now consider the extent to which capital to finance new enter- Capital in the 
prises is available in India. On this subject we have received a large amount motussil. 
of evidence, an analysis of which yields the following facts. There is a 
considerable accumulation of capital in India, and to this new savings are being 
added every year. Some part of thiese savings is invested directly in the extension 
of industry. But we must again draw attention to the vast differences in the 
economic conditions which prevail in different parts of India. Banking facilities 
do not exist at all for the great majority of agriculturists, and the co-operative 
credit movement is only in its infancy, Even where branches of banks 
exist in mofussil towns, they do not unfortunately attract the custom of the 
small trader or of the agriculturist; nor do either of these, under existing  - 
conditions, possess the confidence of thebanks. The often illiterate agriculturist 
views with considerable doubt the deposit side of a bank’s business, while the 
security that he can offer, though good of its kind, is, owing to his unbusiness- 
like methods, far less tempting to a bank than the business offered by the 
larger tenant farmers in other countries, | 


~\ ; — : ‘ ; q toy 


. 


177 os 


The agriculturist, the rural artisan and the small trader are financed by 


the mahajan, who does not confine his dealings to money, but is often also a pur- 
chaser of loca! products and a dealer in imported articles. He either operates 
with his own capital, or is helped by a bigger man of his own class ; and 
the latter often has dealings with banks on a considerable scale. The 
mahajan charges high interest ; landed security is good, but is not easily or 
rapidly realisable ; debtors are uneducated and have no idea of business methods 
or of punctuality in meeting their obligations; their income is often pre- 
earious, depending as it does on the nature of the season ; and, partly in self- 
protection, the mahajan charges a rate of interest which local custom readily 
tolerates. The larger mahajans who finance landowners or regular traders, 
often lend money on cheaper terms. But even they do nof consider that 
organised industries, except a few well-known and well-established ones with 
the value of which they are fully acquainted, furnish acceptable security, and 
when they lend to others, they exact heavy interest. Ft is only the smaller 
industrialists who crave the assistance of the mahajans. The larger concerns go 
to the banks, 


282. Thus, except for the branches of presidency and joint stock banks and 
4 few local banks, such capital as exists in the mofussilis unorganised, and the 
transfer of money isa personal transaction between the payer and the recip- 
ient, There are very many small towns, each of which carries on considerable 
business under these conditions and without the aid of banks. The volume 
of business would often be considered sufficient to warrant the establishment 
of a branch bank in the case of similar towns in Europe or America, where 
such banks sometimes open only one or two days a week. But there isin India 
at present a lack of trained bank employés, owing to the absence in the past of 
facilities for commercial education and of any regular system of training 
Indians in banking work, while the country folk do not yet realise the advan- 
tages to themselves of organised banking. For these reasons, the extension 
of banking in the mofussil has been slow. Where, as in the case of the 
. Punjab, too rapid progress was made, it was attended with grave risks 
and followed by disaster. There was mismanagement at the headquarters of 
some of the banks, and many of the branches did little but receive deposits. 


Those who invest their savings find few fields which are at once safe 
and attractive. Investments in land by purchase or mortgage still appeal most 
strongly to the Government official or professional man; and the farmer with 
spare funds cares for little else, except in a few parts of the country where 
some form of industry, usually of a simple type, has become recognised as a 
safe investment. The Post Office Savings Bank attracts deposits from the intelli- 
gent middle classes in towns, including Government servants; and to some 
extent Government paper also has found holders among the same classes, as well 
as amongst the bigger landholders. , 


283. The employment of wealth by those agriculturists who possess it 
follows traditional lines. In those parts of India where excessive subdivision 
of land is not the rule, well-to-do agriculturists are found owning a fair 
quantity of jewellery which is worn by their womenfolk, and they keep in 
addition a certain amount of rupees or sovereigns, a part of which is used for 
the current expenses of their household and of their cultivation, The rest they 
hoard against anticipated future necessities or lend to their neighbours. After 
the harvest, the money which they have lent or expended on their cultivation 
nomes back to them. This seasonal employment of money leads to two results; 
the locking up of money unproductively during the slack season, and a high 
rate of interest during the busy period, because money can be used only 


. — ~ o- 


‘ - 


"al 


178 


for a few months, and during these months it must earn a high rate of 
interestin order to yield the average return which would normally be ayail- 
able from long-periof investments. 


In some mofussil areas, small industrial undertakings are started by 
individuals, family groups or syndicates, But a sense of business proportion 
is lacking ; in certain parts of the cotton tract, the number of ginning 
factories and baling presses is far beyond the requirements of the crop; and in 
the great rice-growing deltas of the Coromandel Coast and in parts of 
Burma, the number of small rice mills established in recent years has rendered 
barely profitable what was, at the outset, a flourishing industry. ~ 


284. We may now describe the state of affairs in the presidency towns Capital im 
where a much Igrger proportion of the exchanges takes place through banks, Presidency 
and there is greater readiness on the part of some sections of the public to invest. ; 
The representatives of well-established firms, European and Indian, who have 
dome before us as witnesses, generally testify to the fact that they themselves 
experience comparatively little difficulty in obtaining capital for any well- 
considered proposals which they are able to put forward. The Bombay Advisory 
Committee are of the opinion that the shyness so often attributed to capital 
in India does not exist to a marked extent in Bombay city and probably 
not imthe Bombay Presidency. But, speaking generally, and this remark applies 
even to Bombay, there is a complaint that the existing banking system is too 
inelastic, and is insufficient to meet the needs of the country, and that, in 
respect of industries, development is greatly retarded because the banks refuse 
to advance money for lengthy periods on the security of buildings and plant. 
However, in the words of the head of a presidency bank :—“ The business that 
a presidency bank may undertake is strictly confined within certain limits 
laid down in the Banks Act, and the underwriting of industrial capital 
and investing in, or lending on, the security of shares in industrial concerns do 
not come within those limits.” We have received evidence in favour of a 
relaxation of the restrictions of the Presidency Banks Act, which prevent 
loans from being given for longer than six months, and require the security of 
two names. Practically all the other banks of established reputation, English 
and Indian, work on more or less the same lines, and the attempt in the 
» Punjab to introduce banking on industrial lines failed, owing, among other 
causes, to the attempts of the banks to finance long-term business with short- 
term deposits, and to the fact that they sank far too great a proportion of their 
funds in a single industry. 


285. Whether in the presidency towns or in the mofussil, the difficulties in The financial 
obtaining loans and financial assistance which are felt—and of the reality of difficulties of 
these we had plenty of evidence—are experienced chiefly in the case of the arden g 
middle-class industrialists, who are unable to offer the security of approved names, 
or of stocks which could be readily disposed of. Indians sufferin a special 
degree from this deficiency ; for, among other reasons, they find it difficult to 
satisfy a bank, whose directorate and superior staff are entirely European, 
as to their financial position, In this connection it has been strongly 
represented to us in some quarters that the inclusion of Indian directors on the 
Boards of the Presidency Banks would promote the extension of their business 
and inerease the provision of facilities for Indian industrialists; and we put 
forward this suggestion for the consideration of the banks concerned. There 
is no doubt that the small entreprencur, whether industrialist or trader, 
is hampered seriously by the lack of banks and of finance at reasonable 
rates ; atid that the extension of facilities has been far too slow and too 
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limited to meet. the needs of the country. On the other hand, such applicants 
for assistance are often unable toexhibit their financial position in a form 
intelligible to a banker. . 


286. Such are the conditions of rural and urban finance; and it is hardly 
surprising that, taking into account the general ignorance of industries, money 
for inyestment-therein, whether on loan or by way of subscription to capital, 
is not readily forthcoming and the wealth actually possessed does a very 
smal] amount of work owing to its inactivity. There is a general demand 
for Government financial assistance, though there is no unanimity as to the 
form which it should take. It is stated plainly that the provision. of 
Government funds for an industrial undertaking or a guarantee of interest 
on the part of Government will attract investors, chiefly because it is generally 
considered that when Government gives assistance in this form and assumes 
any part of the financial risks, it will examine the prospects of the undertaking 
and will be reasonably sure of success, In the case of small industries and 
of those that are new to India, witnesses complained bitterly that the public 
are unwilling to invest, that sufficient capital cannot be obtained from the 
friends and acquaintances of the promoters, and that banks are unwilling to 
supplement the deficiency or even to provide working capital. Money for 
such purposes can only be obtained at a rate so high as to swallow up the profits 
of the venture. 

The difficulty in raising capital for industries is mainly the measure, even 
in India, not of the insufficiency or inaccessibility of money, buf of the 
opinion which its possessors hold of the industrial propositions put before them. 
We have seen that deficiency in business experience and practical knowledge 
of the technical details of an industry is often a more serious handicap in the 
way of its promoters than lack of finance. Thus we found in many cases 
that, where there were complaints of inability to obtain sufficient capital 
there had been also initial miscalculations as to cost of buildings and plani 
or as to the amount of working capital needed, In other parts of our report 
we have formulated proposals for placing technical assistance and business 
advice at the disposal of industrialists; we have now to see whether it is desirable 
for Government to take any steps towards rendering finance available, whethe, 
for initial or working capital, 


Industrial Banks. 


287. Where industrial enterprise is in a healthy state, opinions seem to be 
crystallised in the evidence tendered tous by the Bombay Advisory Com- 
mittee, who state, “ Wefavour the establishment of a central industrial 
bank or similar organisation with a large capital and numerous branches, 
designed to afford financial support to industries for longer periods and on less 
restricted security than is within the power or practice of existing banks, 
Such a bank would probably require a measure of Government support, 
but should not be brought under rigid Government control.” 


The only instance of an industrial bank in India is the Tata Industrial 
Bank,which was established quite recently and has not yet had time to evolve 


a systematic policy in dealing with industries, or even to illustrate the 


possibilities and difficulties of this interesting form of financial activity, 


_Our information regarding the British Trade Corporation, which, however, 


undertakes other lines of business than industrial banking, is confined to the 
report of the Committee which recommended its inception and to the many 
criticisms which have been put forward in Parliament and in the public press 
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on the report and on the terms of the charter, and no actual working experienoe 
is available as a guide. ; 


288. We have examined such material as we were able to obtain regarding Industrial Banks 


the part played by banks in the industrial development of Japan and Germany. 
In the latter case, a compendium of the statistical position will be found 
in a note by the Director of Statistics printed among our records*. ‘The charac- 
teristics of the great German industrial banks are, briefly, the high proportion 
of their paid-up capital to their total cash transactions ; the readiness with 
which they finance industrial and commercial business and participate in fresh 
industrial ventures, by taking up and eventually selling blocks of shares in 
such undertakings; and, finally, the large extent to which they retain a con- 
trol of the industries and businesses which they finance, by appointing their 
representatives as directors. They have thus been able to make such under- 
takings help one another and, therefore, the bank ; and have at their disposal 
the wide range of technical knowledge and experience of these assisted businesses 
to aid them in deciding on the merits of further undertakings. It is alleged 
that behind these banks stand the Reichsbank and the German Government. 


We have recorded evidence on the Japanese banking system, which 
explains the methods on which the large banks purport to do business. We 
may consider, as a specimen of these, the case of the Nippon Kogyo Ginko, 
a Japanese industrial bank, with a Goyerament guarantee of limited duration. 
The by-laws of this bank, which require Government sanction, forbid the loan 
of an amount exceeding half of the bank’s paid-up capital on urban land or 
industrial buildings; its debentures may not exceed the value of certain 
securities held by it, or be more than ten times the paid-up capital; and 
the bank must not give loans for longer periods than fiye years. We find 
thus in Japan a considerable degree of State support and control in the case 
of banks which are designed to assist the commerce and industry of the 
country. We were unable, however, to form opinions of value on the effect 
of these methods in actual practice, and, though we received some information 
regarding the mutual support obtained by industries through the gilds, we 
have no precise details as to the extent to which the local banks afford assistance 
to small industries, a function which, so far as we could ascertain, is not 
undertaken by the larger banks. 


in Germany and . 
Japan. ‘ 


289. We have now to consider what is the best class of agency for the Industrial banks: 


provision of initial and current finance for industries. The industrial trust 
or financial corporation for the promotion of industries, which some witnesses 
supported, is, we consider, in its nature too directly concerned in the success 
of particular undertakings to bea suitable instrument for the general advance- 
ment of industries, though 8 useful agency for furthering particular industrial 
interests. The multiplication of concerns in any industry to which it is 
already committed, will not be welcomed by it. The industrial bank, on the 
other hand, if wisely conducted, is benefited by an increase in the number 
of individual undertakings, and it can to some extent prevent their extension 
beyond the safety point. It is true that in a country like India, where a wide 
industrial basis does not at present exist, the specialised business opinion and 
expert advice required by industrial banks are only available to a limited 
extent ; but the latter can be, to some extent, provided from the Government 
establishment which we have proposed, swbject to the conditions laid down in 
paragraph 127 of Chapter IX. Weare not blind to the dangers which attend the 
giving of advice on an industrial proposal by the Government officer or 
department ; but we feel confident that the successes will so greatly outnumber 
® Minutes of Evidence Vol V. 
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their possibilities 


for the assistance 


of industries, 
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“the failures, that the general results of such a policy will be advantageous. 
It is impossible for a bank to retain in its permanent employment a 
sufficient number of first-class experts to advise it.on a great diversity 
of new industrial undertakings, while, if it confines itself to financing those 
as to the soundness of which it is able to satisfy itself, its activities will be 
too restricted to euable it to earn a profit on its necessarily large capital ; 
and it may even haye to limit its investments to so small a number of industries * 
as to endanger its own stability. It appears to follow that an industrial 
bank with a sufficiently large capital to ensure its safe working must, at any 
rate for some time, combine ordinary banking business with its industrial 
activities to enable it to obtain a return on its capital. But it cannot be too 
strongly emphasised that, in such a case, the clearest possible distinction must 
be drawn between industrial finance and ordinary banking business. Share and 
debenture capital and long-term deposits may legitimately be used for the 
former purpose, but short-term deposits never ; and. any attempt so to employ 
them should be most strictly prohibited, if necessary by law. 


290. Judging by the information available from Japan and Germany, an 
industrial bank can assist in the provision of initial capital, either by examin- 
ing proposals for starting new concerns and allowing their prospectuses to issue 
with its imprimatur, or simply by providing them with money. This again 
may be done either by loan or by the purchase of shares. 

The provision of working capital for industries that have been started is 
undertaken by existing banks, but few of these lend money on the security 
of plant and buildings, or reach the smaller industrialist who most needs. help, 
eyen when he can offer personal security or a lien on actual goods. An 
extension of facilities to meet these cases would’ be of the greatest assistance to 
small and middle-class industrialists, 


What is required, then, is a bank which can keep in touch with small indus- 
trialists, is able to estimate the prospects of a fairly extensive range of 
industries, and possesses funds which it can afford to lock up for a time in 
securities not readily realisable. A bank that is so equipped will often be 
able, even if it has in the last resort to take over a factory, to avoid much of 
the loss which such a course would usually entail on an ordinary bank, It is 
clear that a limit will have to be placed on the amount advanced on security 
of this kind, and this should be fixea with special care in the case of money 
adyanced towards initial capital. Plant has, in some cases, a sale value which 
can be estimated with a considerable degree of certainty ; it then constitutes 
a fairly liquid asset. 


291. We are of opinion, therefore, that an industrial bank should possess a. 
paid-up share or debenture capital high in proportion to its total business; 
it should observe the usual precautionsin not allowing too large a share of its 
funds to be used for the benefit of any single interestor group of financially 
inter-dependent interests; its loans on plant, buildings and land should be 
carefully considered and should be limited in each case ; the larger portion of its 
industrial business should be confined to the provision of working capital ; it 
should provide initial capital with caution, atany rate during its opening 
years, and should not itself at first attempt to float companies, though it 
may advise and assist in other waysepersons who propose to do so. The main 
factoy of safety in an industrial bank is the judicious limitation of each class 
of business to its proper proportions. 


292. We have shown that the lack of financial facilities is at present one™ 
of the most serious difficulties in the way of the extension of Indian industries, 
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and we believe that industrial banks, especially under the improved conditions ye aero 


towards which the measures proposed by us are intended to lead, would be a & 


potent means of removing these difficulties and of affording help to industrialists. proposed. 


The Tata Industrial Bank has recently started, with a large capital raised 
without Government assistance ; but we think that there is still ample room for 
other institutions, especially of a type designed to afford assistance to smaller 
industrial undertakings. Although, as we shall explain below, there will be 
cases, particularly at first, in which direct Goyernment assistance should be 
given to industrial undertakings, we are of opinion that work of this kind can 
be performed more suitably by private agency, and that Government should hand 
over all such business to suitable banks as soun as circumstances permit, and 
should frame its policy with this end in view. We consider that the establish- 
ment of industrial banks working on approved lines is of sufficient national 
* importance to justify Government assistance ; but we do not feel that we have 
sufficient material before us to enable us to formulate a definite scheme for 
industrial banks, whether of provincial or imperial scope. We ask, therefore, 
for the appointment at the earliest possible date of an expert committee to 
consider what additional banking fgcilities are necessary for the initial and for 
the current finance of industries; what form of Government assistance or 
control will be required to ensure their extension on sound lines as widely as 
possible throughout the country; and whether they should be of provincial or 
of imperial scope, or whether both these forms might not be combined in a 
group of institutions working together. 


a 


Other Measures to provide Financial Facilities. . 


committee 


293. We recognise, however, that the adequate extension of industrial Provision of 


banks will be a matter of time; and we have therefore considered a proposal 
to meet the need experienced by middle-class industrialists for current finance, 
a proposal which could, it would seem, be readily merged i in any future system 
of industrial banking. 


As we have already explained, the banks have no convenient agency for 
enabling them to ascertain whether the proprietors of small industrial 
concerns are working on sound lines and possess a good reputation for honesty 
and punctual payment. The proposal represents an attempt. to supply this 
deficiency and to bring such men more and more into touch with banks of 
repute. The scheme would, in the first place, be confined solely to industrial 
businesses with a paid-up capital of from Rs. 5,000 to about Rs, one lakh. 
The provincial Director of Industries, assisted hy his technical staff and by 
the advice of a committee of business men, among whom a representative 
of the lending bank might well find a place, would examine the financial 
position anil reputation of applicants and their methods of manufacture, and 
would certify those persons whose position was found satisfactory, as 
suitable recipients for aloan, This would take the form of a cash credit for 
a definite period and amount with a bank. Government would, under this 
proposal, guarantee the principal sum ient with interest at a rate to be agreed 
on with the banks. Any bank of repute would be allowed to participate in the 
scheme, and applicants would select the bank with which they would deal. 
Suitable limits, both maximum and minimum, would have to be fixed for the 
eash credits. The rate of interest to be paid by approved applicants would be a 
matter for Government to decide. The latter might perhaps desire a rate 
somewhat higher than the rate guaranteed to the bank. Some portion of this 
margin could then be retained by the bank forits trouble, and the rest be 
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used by Government as a set-off against possible losses. If interest ata rate 
higher than the bank rate were levied, the bank would find in this an induce- 
ment to take over an increasing share of the business, free of Government 
guarantee. By doing this, the bank would receive the whole of the interest 
charged, instead of having to hand over some of it to Government. Similarly, 


if a certified applicant failed to pay his debt, the bank would only receive from - 


Government, in addition to the principal, the guaranteed rate of interest ; 
and the bank would naturally do its best toavoid the loss of its sharein the 
interest in excess of this, by watching thé way in which the account was 
operated and reporting to the Director of Industries anything which showed 
that action on his part was needed. 


It is clear that the success of the scheme would rest almost entirely 
on the qualifications of the Director and on the nature of the organisation 
which he would have to create in order to determine the suitability of applicants 
for help. We recognise also that, asa general rule, the task of ascertaining the 
soundness of a concern asking for financial aid can be best performed by 
a banker, and can only be undertaken by Government at some risk. But we 
have so strongly before us the difficulties experienced by the middle-class 
Indian industrialist in obtaining financial assistance from existing banks, that 
we think the scheme deserves consideration, at any rate asan interim measure 
until industrial banking facilities can be extended. The same principles 
apply with even greater force to any organisation for the supply of initial 
capital to industries. ‘ 


294. There are, however, still likely to be cases requiring help, which 
cannot for various reasons be reached by banks, and will need direct Govern- 
ment assistance. We have already indicated the extent to which Government 
should assist nascent industries by expert advice, by experiment, by demons- 
tration and pioneering ; and we may point out that Directors of Industries and 
their staffs will often be in a position to assist and advise small industrialists 
regarding the keeping of their accounts, and the form in which they should place 
their business position before banks from whom they wish to borrow. We 
consider that preliminary investigation and expert advice by Government will 
inspire confidence and render possible the starting of many industrial enter- 
prises, for which in existing circumstances private funds are not forthcom- 
ing. But there will still, we recognise, be occasional cases in which this will 
not be so, and more direct Government aid will then be asked for. The advyi- 
sability of giving such aid depends on the extent to which the starting of 
the enterprise in question will be of benefit to the public, and not merely on 
its probable advantage to the promoters of the industry. Thus, the starting of 
a new or the improvement of an existing industry, when such a measure is 
required to supply an existing deficiency in the interests of national safety, 
is clearly a case for direct aid. There may also be a few cases where a new 
industry or process will have such an important bearing on the economic 
development of the country as to deserve Government help. Finally, it may 
even be found that the extension of. an existing industry to a new locality 
will benefit local consumers or producers so markedly as to merit Govern- 
ment assistance. We think that in the majority of instances private funds wil! 
be forthcoming without direct Government aid, to finance proposals put forward 
under any of the above conditions, if Government advice and technical 
assistance are freely utilised. But where private enterprise is unable to obtain 
tunds without Government aid, and where, with such aid, prospects are pro- 
mising, we think that, in the circumstances described above, it should be 
given, Financial aid of this kind, if for undertakings required in thy interests 
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of national safety, should be solely a matter for the Imperial Government; in 
other cases, it should, subject to their general powers of financial sanction, be 
within the competence of Local Governments, where they possess the necessary 
expert staff. In practically all cases of Government aid to an industrial enter- 
prise, action is necessarily to some extent experimental, and favourable results 
may be of great importance to future undertakings as well as to Goyernment, 
We have noticed that in a few instances in which Local Governments have 
granted. aid to industries, conditions were not so arranged as to permit of 
reliable inferentes for future guidance being drawn from the results attained. 
It is, therefore, essential that, with due regard to the interests of the under- 
inking itself, any such experimental measures should be as far as possible 
crucial, as regards both conditions and scale of working. Principles will be 
thus ascertained and a definite policy established, which should render possible a 
still further degree of delegation in favour of Local Governments. 


295. Government assistance may take the form of guarantces of dividends Nature of Gov- 
of loans of money, or of undertakings to purchase output, as may appear emment finan- 
most suitable in each case. Thus guarantees may be appropriately given in the ec aaa 
ease of large industries, in which the dividend-earning stage is likely to be yndertakings, — 
reached only after a comparatively long period. Asa general rule, any sum 
paid by Government by way of guarantee should be refunded from the 
subsequent profits of the enterprise, when these have reached a certain 
predetermined percentage; and the guarantee should be only for a limited 
number of years, and at a somewhat higher rate than that which Government 
paper canbe bought to yield. Loans are especially suitable in the case of 
concerns with assets of a comparatively liquid nature, but need not be 
confined to these, if Government is fully satisfied as to the prospects of the 
undertaking. Agreements to purchase output may be freely given to concerns 
manufacturing articles not previously made in the country, and, in other 
cases, with greater caution and with due regard to existing interests in India. 
Such agreements should be limited in point of time, and should be accom- 
panied by suitable conditions as to quality and price. The output must, of 
course, be of articles which Government requires for its own purposes. There 
may be a few industrial ventures which Government may consider of im- 
portance to national safety, but does not desire to undertake by its own agency, 
though it thinks it necessary to have a continuous and effective voice 
in their management. In such cases, especially where sufficient private capital 


is not forthcoming, Government might contribute directly towards capital 


resources as a shareholder. ‘The general effect of the measures suggested will 
be greater and will be in the direction where itis most needed, if ventures of 
moderate extent receive preference and the requirements of comparatively ; 

undeveloped districts are not overlooked. rs 


296. Before giving assistance which involves a charge on the public fands, government 
Government should satisfy itself regarding the financial status of the promoter supervision in 
and the economic and technical aspects of the proposed industry. The latter 5¥¢h cases. 
information may be collected either by Government or by the promoters, so 
long as the agency employed is of a nature to command confidence. Where 
any form of Government financial assistance is given, we. consider it desirable 
that Government supervision should at least include audit and inspection, 
and that it should be secured by suitable agreements that the objects aimed at by 
Government will be fulfilled; also that, where guarantees are offered, 
unfair encroachments on the earnings of the undertaking should not be per- 
mitted to other interests. 
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297. In certain cases it may be desirable, especially in the early stages 
of an undertaking, to appoint a Government director, who need not, however, 
be an official. ‘We realise that in the case of railways, where a well-established 
policy has been developed as the result of years of experience, a Government 
director can safely be allowed to exercise the power of veto; but in the case 
of commercial companies, where promptness of action is essential, Government 
interference, unless on carefully adjusted lines, would be liable to cause delay 
leading to very serious losses. Ordinarily, therefore, we consider that the 
functions of a Government director should be limited to reporting fo Govern- 
ment the action contemplated or taken by the company, where it is of a nature 
demanding Government attention, and that he should not have to refer such 
action for sanction, 


298. We consider that, where industrial undertakings receive Government 
aid, eg., by way of guarantee or sabscription to share capita), their capital 
should be raised in India in rupees. In order to secure that the opportunity of 
subscribing to such undertakings is fully open to all classes of the public, we 
think that Government should control the allotment of shares, for example, by 
formulating rules designed to give an opportunity to small investors of joining 
in industrial enterprise, and to induce the Indian public to take an interest 
in industries. 


299. Similarly it is desirable in such cases for Government, so far as the 
circumstances admit, to obtain some guid pro quo for its assistance, which 


may take the form of an undertaking to sell certain products to Government 


at a favourable rate and within certain specified limits of quantity, if required ; 
to give priority toGovernment orders in certain circumstances; or to accept 
4 certain number of apprentices. ; 

We wish to make it clear that the foregomg remarks are to be taken in 
the nature of general suggestions; rigid prescriptions are undesirable, seeing 
that in the early stages of a new policy the activities of Government must 
naturally be regarded as experimental, and should therefore not be unduly 
fettered by hard and fast rules, the object in view being to foster industries with 
the minimum amount of Government assistance or interference. 


300. There is a general consensus of opinion that there should be no 


competition with limitation on Government aid to a new enterprise, on the ground of its 


foreign conceras, 
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competing with an established external trade. 


301. Assistance may also be given by way of loans to small or cottage indus- 
tries and to co-operative societies. This class of loans should be made by the 
Departments of Industries to persons or bodies whose financial position and 
character are foundon local enquiry to be suitable. Other forms of security 
than landed property might be accepted, but in such cases a stipulation should 
be usually made that applicants should find a fair percentage of the total outlay 
from their own resources, The advice of the members of the Board of Indus- 
tries or of its local or special committee as to the financial standing of an 
applicant for a loan would be of value and would usefully supplement local 
enquiries, We have already stated that all schemes for Government loans to 
industries should be worked with the object of handing over the business to a 
suitable banking agency in due course, and the interest on these loans should 
accordingly, be fixed at a rate which would render this course possible, 


Tt should be a condition of the loan that it should be spent on approved 
types of plant and the department itself might, when desired by tho applicant, 
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‘purchase the plant. There are numerous types of plant suitable for the purposes 

- of agriculture or of small industries, which could be made available by Govern- 
ment on the hire-purchase system. This system has already been followed 
with some degree of success in Mysore, by the State Department of Industries: 
and by private concerns elsewhere. We print as Appendix M the rules for hire- 
purchase in force in the Mysore State, as an instance of a mechanism which 
experience has shown to be effective. 


302. We consider that some maximum limit must be placed on the amount 
of individual loans advanced and on the value of plant supplied, under this 
system, but it would be for the Local Government to determine the figure te 
which the powers of the Director of Industries should extend. We are further 
of opinion that advances of this kind, whether in cash or by way of hire- 
purchase, should be made under a special Act providing suitable means 
for the recovery of outstandings. In the absence of such provision, the 
difficulty of recovery will tend unduly to restrict the giving of advances. The 
Land Improvement Loans Act and the Agriculturists’ Loans Act do not cover 
the granting of loans for purposes unconnected with agriculture, nor do they 
permit of the loan taking the form of plant made over to the recipient on a 
hire-purchase system. For these reasons, we think that fresh legislation would 
be required. 


~~ 
i at 


4 ae 
i pr ins , abana } 
Tmt g a iy v4 
a ge | 
. hh 
ue ‘ i ban : on rs Fire M4 
meres h war yeah 
‘a 
gil. a, 
= mae Ws cre 
f= LE 





. 187 


CHAPTER XXI. . 


PROVINCIAL DEPARTMENTS OF INDUSTRIES. 


303. We have shown in preceding chapters that the economic development Recapitulation of 
of India has been very incomplete, and that its numerous deficiencies have left previous pro- 
her exposed to disadvantages and dangers from which a proper organisation of 
her resources and workers would make her free. This‘end cannot be achieved, 
in the peculiar circumstances of the country, without the adoption of a 
national policy of industrial improvement, covering a number of parallel lines 
of advance which have been explained in detail. We have drawn attention to 
the necessity of technical and industrial education, and we have recommended 
& comprehensive scheme to meet the needs of the leading industries, We 
have indicated the extent to which thecountry suffers at present from the lack 
of organisation among scientists, and we have made general suggestions for - 
remedying this deficiency. We have pointed out the improvements which 
require to be effected in the Agricultural and Forest Departments and in the — 
Geological Survey, to make them more useful to industrialists and to the country 
generally. Agriculture is our most important industry and, if conducted 
on more efficient lines, it will not only supply a greater range of raw materials 
to industrialists, but will set free somé share of the labour which it is at 
present employing in a wasteful manner. We have discussed the sources of 
power which exist in India and have made suggestions for their more economi- 
cal and efficient utilisation. Perhaps the most important of our proposals are 
those relating to industrial experiment and research, and to technical assistance 
and advice to industrialists, and we have explained in some detail the different 
forms that these must take in the case of both cottage and larger industries. 
The organisation proposed for the aid of the former will require to be 
supplemented by a system of finance by Government_and by co-operative © 
agencies. To meet the financial needs of the larger industries we have made 
separate suggestions. We have proposed that the purchase of Government 
stores should be conducted ina way which will encourage manufactures in 
this country, and we have also pointed out the necessity of an improved system 
of commercial and industrial intelligence. We have made a number of 
incidental suggestions regarding such matters as transport, land acquisition and 
the mining rules, which will, we hope, smooth the path of industrial progress. 
We haye discussed the general position of industrial labour in India, and 
have tried to show in what ways its efficiency is affected by the surroundings 
in which it lives and works, and how far these can and should be improved. 


304. ‘To carry out these suggestions in the first instance and to maintain 
the ground won, we require a specific organisation, properly equipped for the 
purpose, whose duty it will also be to keep a constant watch for industrial 
developments abroad that may menace the interests of India, and to see that such 
assistance as can be afforded is not lacking to our industriesin their struggle 
against outside competition. We must emphasise the extensive nature of these 
proposals, each one of which will involve heavy responsibility in direction, 
which can only be discharged with the aid of the bestexpert advice, executive 
work on a wide scale requiring a numerous staff for its performance, and the 
expenditure of large sums both by Government and the industrial public. 

We are proposing measures designed to assist existing industries, in which 
many crores of rupees are invested, and to build up new ones which may become 
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of equal importance, with the object of making India self-sufficing both in 
respect of her industries and of the expert staff which they require. These 
far-reaching aims can never be achieved without a great effort, in which both 
the Government and the people must fully eo-operate ; and for this co-operation 
we have provided. So far as Government is concerned, the main share of the 
work will fall to provincial administrations, but in the interests of economy 
and efficiency alike, some important duties will have to be performed by the 
Imperial Government, and the latter will, in any case, be responsible for the 
suecess or failure of the policy, of which it must assame the general direction. 


Shares of 305. We have already indicated the shares that will have tobe borne in 
Amperialand = = ¢j\ig work by the Imporial and Local Governments, respectively. The control 
Tan) Glove y Pp P y 

wients in indus. °! technical and industrial education, except in the case of two central institu- 


trial policy. tions, one for the highest class of instruction in engineering, the other for 
metallurgy and mineral technology, for which we think a necessity will sooner 
or later arise, will lie entirely with provincial Governments, though we 
contemplate certain advisory functions being performed hy imperial ageney, to 
ensure this form of education being maintained on sound lines-and to avoid 
fhe numerous errors of the past. 


By far the greater number of the members of the Chemical Service, which 
is the one most intimately concerned in industries, would according to our 
recommendations be placed under the orders of Local Governments, and the 
Imperial Government would then be concerned merely with questions of the 
recruitment, promotion and distribution of the staff, and with fundamental 
research. We have proposed no alteration in the existing allocation of 
responsibility in respect of the Agricultural and Forest Services, nor in the 
case of the Geological Survey. In Chapter XIV we have shown that a 
limited number of special cases exist, where, in the interests of economy 
anil efficiency, the initial measures must be taken by the Imperial Government. 
But in most cases this work would be done by provincial Governments, wlio 

> -would, as a rule, be responsible for the practical application of the results of 

investigations, whether carried out by themselyes or by the Imperial 

Government. We have proposed that commercial and industria] intelligence 

should be collected and utilised in the first instance by the provincial Depart- 

ments of Industries, which would transmit the information to the Director of 

Commercial and Industrial Intelligence. The purchase of stores would he 

dealt with initially by provincial departments, but there are certain important 

materials which must obviously be purchased by a central agency, and this 

. will,"in any case, be required. for the distribution of provincial demands that 
cannot be satisfied locally.” | 

The administration of certain Actsand rules affecting industries, such as 
the Factories Act, and the Mines Act and Mining Rules, should be controlled 
by an imperial department, as at present, to avoid inequalities of treatment 
which would operate unfairly on industrialists in different parts of the country, 
though the necessary executive work would continue to be done entirely by 
Local Governments. In respect of financial aid to industries, we have proposed 
that loans to cottageand small industries, when necessary, may be made by 
Local Governments ; while we think that larger-scale finance must be for the 
present provided by priyate agency, though we contemplate the grant of 
Government assistance in special cases. The welfare of industrial workers must 
be entirely a provincial concern. 


Departments of Industries have been formally sanctioned by the Secretary 
of State in some provinces (Madras and the United Provinces), and in most 


others tentative measures of a similar character have been taken by local 
administrations. 

We think that the recapitulation of our proposals, which we have given 
in this chapter, will show that the responsibilities of provincial Governments 
in respect of industries can be successfully discharged only through provincial 
Departments of Industries, which should be controlled by Directors of In- 
dustries. In these conclusions we are supported by the almost unanimous 
opinion of the witnesses who gave evidence before us. 

306. The work of provincial Departments of Industries should fall under Work of Pro- 
the following heads :— vincial Depart- 

(a) The direct encouragement of industries, including a large share in _ of Talat 
industrial research work, the provision of technical advice and 
assistance to industrialists, the examination of applications for 
special concessions, and the grant of loans to small and cottage 
industries. - 

(b) The collection and distribution of commercial and industrial in- 
telligence; the work of passing Government indents and of 
purchasing and inspecting certain classes of Government stores ; 
the organisation of markets for local products ; the conduct of 
special enquiries and industrial surveys ; the holding of industrial 
exbibitions and the management of commercial and industrial 
museums. : 

(c) The control of technical and industrial education. This would 
necessitate the training of staff for, and the inspection of, in- 
dustrial schools ; the organisation and inspection of apprentice 
classes attached to large works, and the provision of the staff 
for the necessary theoretical teaching. The Director would also 
have to take his share in the control of the higher institutions 
for technical training. Funds for technical and industrial educa- 
tion would be provided from his budget. 

(d) The control of the staff employed for the local administration of the 
Electricity, Factories and Boiler Acts; and the furnishing of 
advice to Government on the industrial and commercial aspects 
of the Mines Act and of the rules for mining leases and pros- 
pecting licenses. 

We desire to draw attention also to the necessity for some means of 

exchanging information regarding the experience gained in different provinces. 
Even in respect of cottage industries this is necessary. We found at 
work in the local weaving institute of a certain province two types of looms, 
the use of which had been entirely abandoned, and for good reasons, in at 
least three other provinces which had tried them. We have made definite 
proposals to secure the exchange of information in respect of technical and 
industrial education and of the purchase of Government stores. As general 
measures, periodical publications, occasional conferences, both general and 
sectional, and inter-provincial visits seemthe best means of doing what is 
needed. 

307. We have further to consider what should be the relations of the Relations of 
Director of Industries with the Agricultural and Co-operative Departments. tie esr shee 
With regard to agriculture, the functions of the Director of Agriculture would other depart- 
naturally include the collection of intelligence of commercial value regarding ments. 

* the crops produced in the province, which he should communicate to the 
Director of Industries; though he himself should supply the essential informa- 
tion to the Director of Statistics. Agricultural, engineering, including the 


demonstration to agriculturists of small power plants,-should be under ! 
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the control of the Director of Industries. In Bombay, where until recently 
(1918) there was no Director of Industries, this work was controlled by the 
Director of Agriculture; a similar course is, it is understood, contemplated 
by the United Provinces and Punjab Governments; and the Madras Goyern- 
ment in 1916 placed the Pumping and Boring Department under the Director 
of Agriculture. The absence or comparative inactivity of provincial Departi- 
ments of Industries can be the only reason for such a course. Where a well- 
equipped Industrial Department is actively at work, it seems a waste of control 
to have one department putting in power plant for agricultural work and 
another for other small industries, side by side in the same district. The work 
itself is of a totally different character from that which properly belongs to the 
Agricultural Department, and valuable adaptations and improvements are not 
likely to be forthcoming except from a technical department which can control 


the work of industrial specialists. ; 


The connection of the Director of Industries. with co-operative work for 
industries has been discussed in Chapter XVIII. ‘The intimacy of the relations 
between industrial improvement and agriculture has been emphasised in 
Chapter V, and we here again draw attention to the necessity of the provin- 
cial departments in question being so co-ordinated as to secure close and 
harmonious working between all of them. This, we think, may be best attained 
by placing them directly under the charge of a single high official, preferably 
a Member of the Executive Council. It is clear that the functions of the 
Departments of Industries will be oth extensive and important, and that 
they will involve a serious increase in the responsibilities of Local Govern- 
ments. Skilled control and an expert staff will be required, and full co- 
operation with industrialists and capitalists must be obtained, 


308. For the proper control of its staff and the efficient conduct of its work, 


the department should be supervised by the Director, who should be assisted by a. 


provincial Board of Industries, the members of which should be appointed by 
Government, in some cases on its own selection, in others on nomination by 
suitable public bodies. We have attempted below to work out a scheme which 
would be suitable for those provinces where a wide field of selection exists 
among persons engaged in large-scale industries and commerce. But we re- 
cognise that it may be desirable in other provinces, at any rate at first, to attach 
fewer powers and responsibilities to the Board. 


Three main suggestions have been made :—(1) That the Director of the 
department should be an executive officer solely responsible to his Local 
Government; (2) that the department should be controlled by a Board of 
officials and non-officials, and that the Director should be its executive officer 

_and under its orders ; (3) that the Director should work under the orders of 
the Local Government, but should be assisted by a Board, of which he would 
be the Chairman. So far Madras has adopted the first method and the United 
Provinces the third. No province has accepted the second proposal and rightly 
so, as it seemsto be unworkable, There seems to us to be no doubt that 
the third course should be generally followed. The Board should uot be merely 
an advisory body liable to have its suggestions disregarded by the Director ; 
for it will be difficult to get responsible and competent men to serve on such 
conditions. In respect of all matters not specially excluded from its scope, 


it should be consulted, and in particular regarding the framing of the budget, . 


the expenditure of budgeted fuuds, and the appointment and promotion of the 
auperior staif, but discipline and ordinary office routine, as well as such matters 
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as the local administration of the Factories, Mines and Boiler Acts, should be left 
to the Director. Where the Board is in agreement with the Director, action 
may be taken within the powers delegated to the department by the Local 
Government; where they disagree, the matter should be referred to the 
authority to which the department is subordinate. It is hardly necessary to 
add that the Director should not submit proposals to Government regarding 
questions in which the Board is concerned, without consulting it. 


309. Some diversity of opinion exists as to the composition and strength Composition and 
of the Board. We consider that it should be mainly non-official. We do strensth of the 
not think that it should be used to co-ordinate the work of the various other sis 
departments of Government which will come into intimate contact with the 
Department of Industries, such as those controlled by the Director of 
Xegriculture, the Registrar of Co-operative Societies, the Conservator of Forests 
and the Chief Engineer. In our opinion, the Board should be a link between 
merchants and manufacturers and the executive authorities of Government 
who deal with their interests. It is, we think, worth while to recommend 
specially that adequate provision should be made for the representation of 
financial interests by the managers of banks or branches of banks established in 
the province. The post of Secretary to the Board should be filled by an 
appropriate officer of the Department of Industries. 


The Board should be a small body, the size of which should not be less 
than six or more than twelve, according to the province. In the case of a 
Board appointed from the business community of a province, it would hardly 
be possible to appoint more thay a single member with a knowledge of a 
subject like hand-loom weaving ; and such a member might not be helpful 
in respect of other matters. ‘he Board should, therefore, have power to 
co-opt members for temporary or special purposes and to appoint standing 
or temporary sub-committees, including persons from outside its own number, 
to deal with special subjects. We think that the development of the depart- 
ment would be facilitated by the formation of local or district committees 
which would be able to diffuse industrial information and would report to the 
central committee regarding matters of local interest. Further these 
committees should prove a powerful means of exciting throughout the province 
an active interest in the work of the department. 


$10. It might be desirable to offer fees to the members of the Board and Payment of 
of the sub-committees and to grant them travelling allowances for attending members of the 
meetings, ‘his course is commonly adopted, not only in the case of the papers 
directors of limited companies, but also of the members of Port and Improve- 


ment Trusts. 


311. The description which we have given elsewhere, and in particular in Qualifications of 
Chapter XIV, of the duties which the Director will have to perform, and ee 
the proposals which we have made in this chapter regarding his administrative 
position’and the working of his department, will show that he must be a man 
with special qualifications. These include, in the first place, business sense, i.e., 
the capacity of appreciating the technical features of industries in their bearing 
on commercial possibilities, and the ability to form conclusions as to the commer- 
cial soundness of a scheme worked out by a technical expert; the power of 
organisation ; familiarity with the practical handling of economic questious ; 

d local knowledge. Ifsuch a man bealso an expert in any industrial brancn, 
this will be a great advanfage. Men of the ahove type may be found either in 
Government service or among the commercial community. Officials will 
probably be somewhat deficient in their appreciation of the business aspect of 
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industrial propositions and in their capacity for business management. ‘Those 
of them who do not possess technical knowledge will be unable to add to or 
improve the suggestions of their technical staff, and it is not likely that they 
will be able to initiate new industrial proposals. Non-officials may or may not 
possess expert technical knowledge; but they are less likely to have wide local 
knowledge, while the best men among them may not be willing to accept the 
comparatively limited prospects of Government service. Our remarks in this 
chapter have special reference to the initial appointments, which will give 
rise to the greatest difficulty. Later on, Directors will be provided from the 
Imperial Industrial Service, if our proposals in Chapter XXII be adopted. 
For the first appointments, power of organisation must be recognised as a 
factor of special importance. If, then, a properly qualified industrialist or 
business man is not forthcoming, the balance of advantage in these cases is 
in favour of the selection of the Director. from one or other of the existing 
services. But no undue delay should be allowed to elapse before replacing a 
non-technical man by a suitable member of the Industrial Service. 

$12. We recommend that the relations of the Director and the Local 
Government should be as direct as possible, an end which may be effected by 
giving him the position of Secretary for commercial and industrial subjects. 
Proposals emanating from his department will already have been scrutinised 
closely by the Board of Industries; and it seems an unnecessary addition to 
have these further passed under review by Secretaries with no special know- 
ledge or experience of the subject, though they should of course be examined 
in the Financial Department of the Secretariat and by the Secretaries dealing 
with other departments which may be affected by the proposals. 

We have considered the arguments put forward on the other side. Some 
of them have been recapitulated ina parallel case in paragraph 45 of the 
Report of the Public Works Department Reorganisation Committee. But 
with reference to the views therein expressed, we think that the Director of 
Industries and his Board, dealing as they do with the economic and business 
aspects of a proposal as well as with its technical features, will not be exposed 
to the risk of taking a narrow departmental point of view. 

We recognise also that, as pointed out by the Public Works Department 
Reorganisation Committee, the head of a department, who is also a Secretary 
to Government, may be to some extent prevented from touring. But we think 
that this objection has been overstated, Although the touring work of the 
Director of Industries is important, it is confined to the area of a single pro- 
vince, and his tours need not, owing to the nature of his work, be so prolonged 
as those of a Chief Engineer. Cases can reach him by post and be returned by 
him without undue delay; and between his tours he will have ample oppor- 
tunities for personal discussion with the Member in charge or the head of the 
Government. He would, in any case, require, except in the smaller provinces, 
the assistance of a Deputy Director, who should be an officer as far as possible 
of the type which we have indicated as required for the post of Director, and 
this assistance would set him free from routine inspections. 


We have also seen it urged that the scrutiny of a proposal by the Member 
in charge (or the head. of a local administration without a Council govern- 
ment) and by his Secretary should be looked on as a single administrative act, 
performed for the sake of convenience by two separate persons. In practice, 
however, this arrangement involves noting by the ministerial subordinates of 
the Secretariat and by Under Secretaries, with a consequent waste of time} 
and we are of opinion that, if the Director of Industries and the Advisory 
Board do their duty properly, the case can be put before the responsible head 
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as adequately as by a Secretary; while in the cases that the Secretary at 
present sanctions on his own responsibility, the Director should himself have 
the necessary powers. .A large proportion of the proposals sent up by him 
will be of a nature that should be decided on purely commercial principles ; 
and, with the opinions of the Director and his Board to help him, the respon- 
sible Member of Government should have ample materials for coming to a 
decision. The cases referred should not be numerous, if proper delegation of 
powers is effected. 

$13. We have already drawn attention to the difficulties that will face a Salary of 
Local Government in celecting a suitable man to fill the post of Director, Director of 
especially in the case of the first appointment; and these, together with the Anda 
important influence which the personality.of the Director will exercise over the 
tone and methods of the department, warrant a substantial rate of pay, sufficient 
to attract a good man and to retain his services for a reasonably long period. 
The Director, at least in all but the smallest provinces, should be a man with 
long Indian experience, which should probably not be less than 15 years. Such 
a man, if in the Indian Civil Service and of abilities above the average—and 
these will be needed in such a post—will be in receipt of not less than Rs. 2,000 
a month. Members of the other services would be drawing somewhat lower 
pay. Aman who has started in commercial life without family or other 
interest would at that time probably be a junior partner in a business house, 
with prospects of a largely increasing share in the concern. We have already 
stated that the Director of Industries should hold the full status of a Secretary 
to Government. These considerations seem to us to justify in the provinces 
of chief industrial importance, such as Bengal, Bombay and Madras, a salary of 
Rs. 3,000 a month, which might, in the case of a man taken from an existing 
Government service, he reached by incremental stages starting at a figure 
based on, but somewhat exceeding, his salary in the regular line, and graduated 
so as to reach the maximum in about 5 years, Further prospects in the imperial 
department also await a successful provincial Director. In the case of the less 
important provinces, the maximum salary might range between Rs. 2,000 and 
Rs. 2,500. We recognise that the nature of the work will vary greatly from 
province to province, and that the possible sources of recruitment will be 
numerous. We therefore think it undesirable to do more than indicate 
generally the limits of salary likely to be found suitable, leaving the Local 
Governments to work out their initial proposals to suit individual cAses. 
To secure really outstanding men for the first appointments, it may prove 
necessary to give specially favourable terms, even in adyance of those 
suggested above. . 


$14. A Deputy Director would be required at first in only the larger Salaries and 
provinces ; and he should receive a salary, which might suitably be incremental, duties of other 
beginning at Rs. 1,000 and rising to Rs. 1,500. Deputy Directors may, in the (mcers ol fhe, 
first instance, be recruited from Government services or from the commercial Industries; ~ 
community, and later from the Imperial Industrial Service, as explained by us Deputy 
in the following chapter. Directors, 
$15. The industrial engineers who would be required in the provincial Industrial 
departments would be concerned mostly in the erection of small power Engineers. 
plants and in advising on the erection of machinery in factories ; specialist 
knowledge, where needed, would be provided, asa rule, by seconding specjal 
fen from the cadre of the Industrial Service or by temporary appointments. 
They must be good all-round men with a wide range of practieal experience. 
Men of the class required should be recruited in the first. instance as explained 
by us in the next chapter, but they will need training and practical experience 
before they are fit to be placed on responsible work, As we point out there, the 
engineer staff should form the basis frot which our proposed Industrial Service 
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will be built up, and for exceptionally qualified men there would be prospects 
of rising to administrative rank. 

316. The work of Chemists in the provincial departments will be mainly 
of an analytical character, and men with adequate qualifications can be 
obtained on salaries of Rs. 300 rising to Rs. 500. 

317. To carry on the current duties of the Department of Industries 
throughout the province, it would be necessary to create a number of territorial 
charges, the size of which would depend on the work to be performed. Each 
should be supervised by a circle officer, whose duties would comprise the 
general supervision of all but the most important local activities of the 
department. He would be its representative on the spot and the channel of 
communication between the people and the department. He would receive 
requests for assistance, make local inquiries, prepare schemes and supervise 
minor works. He should invariably be an engineer’with a general experience 
of industrial work. Such: appointments could be filled best by local men, who 
are more easily able to establish friendly relations with the people and can 
tour more freely among them. Their salaries should-generally range between 
Rs, 200 and Rs. 700. 

318. A senior office assistant on Rs. 500 or thereabouts would be required 
in all but the smallest provinces to collate and keep up to date the commercial 
and industrial information furnished ‘to or collected by the Industrial 
Department, and tosupervise the office work in connection with the checking » 
of indents and the purchasé and supply of stores. 

$19. We give below a statement showing the officers who would constitute 
the superior staff of a Department of Industries in one of the larger provinces, 
Some of these would be officers drawn from the Industrial and Scientific 
Services, and the remainder would be either experts on temporary agreements, 
or officers recruited for the local Industrial Service, which each provincial 
department would require. ‘The list is inclusive, and_all the officers comprised 
therein might not be required in any one province at one time, We 
have formulated in the next chapter our proposals for the constitution of 
an Industrial Service, but, for the sake of convenience, we have anticipated 
these by indicating in the statement the officers who would ordinarily be 
members of that service. 











: 
Indastrial Service. Bcientific Services. 7 Local Staff | RE. 
Director. *Professors in teeh- | Circle officers. Supervisors | Tanning. 
° ; nieal colleges and (Erecting). 
Deputy Director. schools. ‘ Py : Glass. 
uperintendents of in- | Inspectors (Mai 
Industrial Engineers. dustrial! schools, who | race eal Silk, 
will be qualified ex- 
Principals of colleges. perts in the main | Dyes. 
industry taught in the 
Inspectors of Factories. school, Oils, 
Electric Inspectors. Junior staff of tech- Metal working. 
nical colleges and ing 
®Professcrs in technical schools. Electro-plat- 
colleges and schools, ing. 
Inspectors of Boilers. 
Pottery. 
Assistant Mechanical 
Engineers. Ceramics, 





'* Those will be eti i i 
wie sor sou sometimes indastrial chemists, etc., and will act as experts and 
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CHAPTER XXII. 


AN IMPERIAL DEPARTMENT OF INDUSTRIES. 


- 


$20. We have already explained that there will be certain industrial Degree of 
problems of importance common to more than one part of India, which in each 
case inyolye the employment of a comparatively numerous body of technical the tmperial 
experts to investigate them, it may be on a commercial scale, and to pro- Government for 
pound promising solutions, These are sufficiently important and sufficiently the industrial 
correlated, both in themselves and in the public mind, to justify special] Pony OF the 
treatment, and they involve interests which deserve separate representation in 
the Viceroy’s Executive Council. They are more closely allied with manu- 
facturing industries than with the production of raw materials, and we conse- 
quently see no reason for grouping them with Agriculture and Forests, which. 
would thus remain, as now, associated with Irrigation, the administration of 
Land Revenue Law, the collection of Land Revenue and the corttrol of the 
Veterinary Service. h 

It is thus a most important duty of the Government of India to pro- 
vide the machinery required to ensure the uniform development that alone 
will make the country self-contained, both economically and for purposes of 
defence, From this point of view, India’s most prominent present deficiencies 
are the absence of provision for the smelting of metals and consequent pro- 
duction of alloys, the manufacture of chemicals and the utilisation of the 
by-products of destructive distillation of coal and wood, the manufacture of 
rubber, now exported in a raw state, the preparation of foodstuffs for transport, 
the production of the better qualities of leather and the utilisation of the 
natural wealth of the forests for the recovery of drugs, essential oils and 
dyes. In addition to the production of these essential materials, the organisn-— 
tion on a large scale is also necessary of manufacturing operations for the 
production of articles, many of which will probably not be undertaken in the 
near future without some form of Government guarantee or support. This 
applies especially to the manufacture of electrical machinery and certain 
special forms of mechanical plant, such as internal combustion engines, 
machine tools, and heavy steel forgings. In most of these enterprises it is 
obvious that only Government can be expected to give an effectual lead. 
Similarly, propositions for the development of hydro-electric power involve 
concessions either for development or distribution independently of provincial 
boundaries and beyond the functions of Local Governments to regulate. 
We consider that our administrative proposals will meet these requirements 
without trespassing on the rights and functions of provincial Governments in 
connection with their own local problems, whether social, economic or 
industrial. In designing this central machinery, we are not in any way 
’ reducing the authority of Local Governments ; for the programme of progress 
which we propose for them will, if conscientiously undertaken, demand a great 
increase of effort and of co-operation both on the part of the respective 
Governments and of the peoples under them. We are not taking away 
responsibilities from Local Governments in order to centralise them in the 
Government of India, but, on the contrary, are proposing additional activities 
for both, especially the latter, which, according to the majority of our witnesses, 
has been out ‘of touch with the commercial and industrial needs of the 


igh 26 





196 


821. The duty of supervising and stimulating such important interests, 
many of which are vital both on economic and on military grounds, could 
not fairly be left to Local Governments, as the whole programme of industrial 
development must be framedon a national basis and, in particular, to meet 
military needs which will vary from year to year, Although some of these 
industries which are required for the direct production of lethal munitions will 
presumably be carried on in factories owned and administered by Government, 


by far the majority of them might more suitably be entrusted to private 
enterprise; but, if the latter are left to unassisted private enterprise, their — 


development will be unequal, and only those will be taken up which offer the 
largest; and quickest returns on comparatively small capital risks. Many of 
these industries also flourish only in family groups, and, unless the State is 
made responsible for the encouragement and maintenance of the economically 
weaker members of such groups,even the more remunerative enterprises may 
be neglected to the detriment and possible danger of the country. Experience 
of the past three years has drawn attention to the fact that the requirements 
of modern civil and especially industrial life largely coincide with the list of 
essential munitions of war, and that questions of defence are vitally connected 
with those of industrial development. After the war, India will find herself 
face to face with nations struggling to recreate their wealth and to emerge 
from the economic morass into which they haye been plunged. All industrial 
problems will then assume an enormous importance for this country; and 
without wise guidance and the whole-hearted and energetic prosecution 
of a strong constructive policy, India cannot possibly become strong and 
self-supporting, and cannot possibly fulfil her duty to herself and to the 
Empire. 

We have proposed in this report an extensive scheme designed not only to 
remove the existing industrial deficiencies that threaten national safety, but to 
strengthen and enrich the country as a whole, by providing it with the necessary 
equipment for increasing its powers of production. A necessity therefore exists 
for a central authority organised alike for the general control of this policy, and 
for the actual execution of such parts of it as we haye shown cannot be suitably 
undertaken by Local Governments. No avoidable delay can be allowed to 
occur in the prosecution of this policy, and care must be taken that progress 
must be on even and continuous lines, and dangerous gaps avoided. These 
functions can only be performed by a special department of the Imperial 
Government, 


$22. The Imperial Department of Industries would control the administra- 
tion of the various Acts with which it is coneerned, and would be responsible for 
the general direction of the accepted industrial policy of the country, including 
technical and industrial education. The remaining duties of the department 
would consist of the initiation and running of any imperial pioneer and research 
factories that may be needed; the management of full-scale Government 
factories ; the framing of schemes for assisting private enterprise of a class 
for which an imperial agency would be required; the supply of) stores ; 
the collection and dissemination of commercial and industrial information ; 
and the direction of such scientific and technical services and departments as 
come under its control. The latter class of duties will involve much work of 
an executive nature, which cannot conveniently be performed directly by a 
department primarily constituted, like other departments of the Government of 
India, for the consideration and enunciation of matters of general policy. 


An organisation of suitable constitution and powers will,’ therefore, be 
required for the performance of the administrative and executive duties 
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described above. In view also of the growing complication of Government 
work, it is desirable to free the Member in charge from as much routine as 
possible, and leave him leisure to deal with questions of policy. 

The executive and administrative duties of the department, many of which 
require special technical knowledge, should be performed in subordination to 
the member by a group of responsible officers whose experience and qualifica- 
tions can be best utilised by combining them in a single body. This body we 
propose to call the Indian Industries Board. Its constitution and functions 
will be outlined after enumerating the various heads of work and subordinate 
departments for which the Member in charge would normally be responsible. 
They are obviously in excess of what any one individual could effectively 
control, while carrying on his duties as an Executive Member of the Viceroy's 


328. We have, however, still to explain what, in our opinion, should be rarest sie 
the precise relitions between the Member in charge and the Board. We have in charge and 
considered the desirability of providing the Member with a secretariat and the Board. 
departmental establishment, in addition to the establishment attached to the 
Indian Industries Board. We recognise that the Member might with the help 
_ of a separate secretariat be able to bring a more independent judgment to 
bear on the Board's proposals. But the extra cost involved, and the delay 
and waste of work caused by the double noting, would more than outweigh 
the above advantages, The Member, after all, is responsible not only for 
laying down the general policy of the department, but for securing its energetic 
prosecution ; and we think that this responsibility can be best maintained, not 
by placing him in the seat of a detached critic, buf by emphasising his 
position as departmental head. He should, we think, be President of the 
Board, without the charge of any specific branch of work. This would enable 
him, in considering any question that may come before the Board or any 
proposal that may emanate from the head of a subordinate department, to take 
a view which would be free from the departmental prepossessions that may 
affect his colleagues. It will also keep the other members of the Board 
sufficiently in touch with the genera) policy of Government, to prevent 
inconvenient divergencies, resulting in friction or waste of work. The 
Member, as President of the Indian Industries Board, must have full powers 
as he has full responsibility, and should, therefore, be in a position to overrule 
the views of his colleagues; they should, however, have the right of placing 
their opinion on record in such cases. 


324. The subjects and departments at present under the control of the Functions of 
Department of Commerce and Industry, which we have either specifically Hmperial = 
recommended for allotment to the proposed Department of Industries, or yp aistries. . 
which should fall to its share, in view of their nature and associations, are 
the following :— 

1. Geology and Minerals (including the Geological Survey of India | 
and the administration of the Indian Mines Act). 
2. Salt. | | 
8. Indian Explosives Act and the Indian Petroleum Act. | 
4, Stationery and Printing. 
5. Inventions and Designs 
6. The collection and distribution of commercial and industrial 
intelligence. 
7. The supply of stores, which, under our proposals, will include the 


receipt of indents and their examination and-distribntion for 
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a purchase in India or abroad ; and the administration of the 
, Department of Stores. ; 


#: 8. The Indian Factories Act. : 
9, The general encouragement of industries, including the grant of 
: assistance or concessions to industrialists in cases of more than 
provincial importance. 
10. Advice to Local Governments regarding the improvement of industries 
: and the conduct of technical and industrial education, the latter 
; of which duties has hitherto pertained mainly to the Department 
of Education. 
11. The administration of the various Acts relating to steam boilers. 


In respect of some of the above heads (Nos. 2, 6, 7, 9 and 16), we have 
proposed a considerable increase and modification in the scope of the existing 
7. work. In Chapter XV we have recommended that the following subject 

x be transferred from the charge of the Public Works Department to the 
Department of Industries :— 
12, Electricity. 

We think that the Department of Industries should also be made 
responsible for the following heads, if they are placed under the control of a 
civil department :— 

13. Ordnance factories. 
14. The inspection of ordnance manufactures. 


The proposals which we have detailed in Chapters IX and XIV_ of our 
4 report would also involve the control by the Department of Industries of the 
: following entirely new heads :— 


15. General direction and application of chemical research, and the 
control of the proposed Chemical Service. 


16, Imperial factories for research or demonstration. 


_ We have proposed that chemical research and the Chemical Service 
should be under the Department of Industries. Of the other scientific services 
recommended in Chapter DX, those relating to bacteriology, botany, entomology 
and zoology will be so closely in touch with the work of the Agricultural and 
Forest Departments that they would naturally come under the same depart- 
ment of the Government of India. The Chemical Service would, it is true, 
lend its officers to practically every department of the Government of India, 
but its relations with industries would be so numerous that it should certainly 
be brought for administrative purposes under the proposed Department of 
Industries. The subject of geology and minerals would also have its nearest 
associates in the chemical group, There remain a certain number of technical 
industrics, such as tanning and the manufacture of glass and of certain 
chemicals, including dyes, which would require laboratories for research, 
research factories and small pioneer factories on a commercial scale. ‘The staffs 
- of these should include chemical technologists, and, as these factories would not 
; be permanent, the cheapest way of staffing them would be to borrow men from 
.. the Indian Chemical Service. * 

With reference to items 15 and 14, ordnance factories and the inspec- 
fion of ordnance manufactures, we have already stated in Chapter 
5 XIV that ordinarily we see no reason for the existence of full-scale 
F Goyernment factories, except tor the production of letlinl munitions, 

We havo taken no evidence regarding the working and control of these 
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factories, but we have contemplated the possibility of their being placed under 

the Department of Industries, because their operations must be conducted 

on business and technical lines very similar to other activities of that depart- : 
ment. If it be decided to hand over these factories to the control of a civil . a 
department, they would naturally be administered with direct regard to 

military needs (and it should not be difficult to provide an appropriate 

mechanism inthe form of a Munitions Council to ensure thisend), while they 

would be actually managed by specialised technical officers. 

We think that the Department of Statistics should be left under the 
control of the Commerce Department of the Government of India, while 
Fisheries should not be handed over to the Department of Industries, unless that 
department is also- eventually required to take charge of Agriculture and 
Forests. 

$25. It will be observed that the heads of business which would be placed Duties and 
under the Department of Industries, fall naturally into three classes, with pac ena 
reference to their subject matter and to the qualifications required by the yyaian Industries 
supervising member of the Board. he Indian Industries Board should, Board. 
therefore, consist of three ordinary members apart from the President. The 
member dealing with heads 1, 2, 8,15 and 16 should be a man whose educa- 
tion had combined a scientific training with subsequent practical experience 
in subjects such as those which form the equipment of, say, a consulting 
mining engineer or of a technological consultant. Heads 4, 6,7, 8, 9 and 
10 are matters into which general business qualifications mostly enter. It is 
important that the same member should be in control of heads 6 and 7 to secure 
close relations between the Controller-General of Stores and the Director of 
Commercial and Industrial Intelligence. Finally, heads 5, 11, 12, 18 
and 14 are concerned either with actual commercial production or with the 
business aspects of industries, and could suitably be handled by an officer 
possessed of business experience, though his predominant qualification should 
ordinarily be a knowledge of engineering. 

We consider it desirable that, if possible, one of the members of the Board 
should have had actual business experience. 

The equipment of the three controlling officers, whose functions we have 
indicated, will thus cover almost all requirements in any branch of industrial 
development or administration, and we have already stated that we think it 
desirable to combine the three officers in a Board. When an officer is dealing 
with a proposal of importance, even where it relates exclusively to subjects 

_under his own contro}, we think that personal discussion with experienced and 
highly qualified colleagues, whose charge consists of allied subjects, cannot fail 
to be of use. Discussion by the Board will be of special value in dealing 
with requests for concessions and for assistance to private industrial under- 
takings, and with proposals for the pioneering of new industries by Govern- 
ment; the disposal of such matters often involves very difficult questions, but 
these must be systematically examined and decided, if our proposed industrial 
policy is to be effective. : 

326. The salaries of the regular members of the Board should be Rs. 4,000 galaries and 
amonth each; their position and qualifications demand good pay, and that responsibilities 
proposed would mark their difference in status from officers immediately of the members. 
subordinate to them, whose salaries would range from Rs. 2,000 to Rs. 3,000. 

The members of the Board should be appointed fora term of five years, To 
attract suitable commercial men who have proved their qualities in business, it 
may be necessary tooffer a pension, and we consider that it would be advantage- 
ous to provide for a renewal of the period of membership in very special cases. — 


‘Secretary to the 
Foard. 
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Each member should have power on his own responsibility to decide cases 
arising from the branches directly under him of less importance in point of 


principle or the amount of money involved; where other branches are — 


concerned, a reference should be made tothem ; but in more important matters 
it would be desirable to invoke the collective responsibility of the Board. The 
members of the Board should tour regularly and frequently; and their 
collective functions are not likely to be exercised with sufficient frequency to 
interfere with this duty, 


327. The Board would require a Secretary, who should be Secretary to the 
Department as well as Secretary to the Board. He should draw a salary of 
Rs. 8,000 a month. An Assistant Secretary would also be needed for each of 
the three groups of subjects that forms the portfolio of each ordinary member 
of the Board. 


$28. After careful discussion of alternative plans we feel compelled to 
recommend that the headquarters of the Board should be with the Government 
of India. We have considered the possibility of separating the Member in 
charge from the rest of the Board, which would have made it possible to locate 
the latter body at some other centre. We fully realise from the unsatisfactory 
experience of the past, the imperative necessity of keeping the activities of the 
Board in close touch with the industrial life of the country. But we think 
that this need will be largely met by the fact that the officers controlling the 
various departments under it would be working in large industrial centres, 
while the members themselves also would have had considerable industrial 
experience and would tour regularly. It would, moreover, be difficult to 
select an industrial centre as the headquarters of the Board, without introducing 


a bias that might react unfavourably on other centres. Further, the importance — 


of maintaining close contact between the Board and the Member in charge 
is very great, Without it the work of the Board would be delayed and tend to 
become ineffective, while the Member in charge of the Imperial Department 
might lose touch with the concrete facts on which the industrial policy of 
Government must be based; misunderstandings might arise, and the Board 
might lose sight of the wider aspects of policy by which its proceedings should 
be directed. 


329. To ensure that the proposed department follows sound financial 
methods and to save the delays which necessarily arise, if references to the 
Finance Department are conducted by ordinary departmental routine, we” 
recommend that the services of a Financial Adviser, with similar powers and 
functions to those of the Financial Adviser to the Army Department, be made 
available for the Industries Board, as well as for the Department of Industries. 
His services would be of special value, if the Board be made responsible for 
the control of ordnance factories. This officer might conveniently be given a 
seat on the Board of Industries. This would secure for the Department of 
Industries a close understanding with the Department of Finance. The 
Financial Adviser need not be a full-time officer, but should represent the 
Finance Department, with powers to sanction expenditure within specified 
limits or to refer at his discretion proposals for expenditure to the Finance 


Department. = 


830. Our proposed organisation, both imperial and provincial, would 
require the services of a number of officers capable of exercising large adminis- 
trative responsibilities of different kinds. It is clear, however, from the 
description of their duties given inthe foregoing chapters, that the nature of 
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their work would in many cases require engineering experience and in almost 
all practical acquaintance with business methods. The difficulty which 
Government will experience in obtaining such men can only, we think, be 
overcome by training them in an Imperial Industrial Service, and we shall now 
outline the manner in which this service should be organised. We propose 
in the first instance to discuss the working of the scheme after the initial stages, 
and to deal later with the difficult question how it should be started and 
built up. The stiggested imperial department would require suitable controlling 
and junior officers for work under the following heads :— 

The administration of the Mines Act, which is carried out by the 
Department of Mines. 

The Department of Northern India Salt Revenue, which will, if our 
proposals are accepted, be concerned almost entirely with the 
production of salt from sources under imperial management. 

Inventions and Designs, the Jaw and regulations regarding which are 
administered by the Controller of Patents. 

The collection and distribution of commercial and industrial intelli- 
gence obtained from provincial and imperial officers by the 
Director. 

The supply of stores, which will require officers under the Controller- 
General of Stores and the provincial Directors of Industries for 
purchase and inspection. 

The Indian Factories Act, which is administered by provincial depart- 
ments consisting of Chief Inspectors and Inspectors. 

The general encouragement of industries, including the grant of assist- 
ance and concessions to industrialists. 

Advice to Local Governments regarding the improvement of industries 
and the contro! of technical and industrial education. 

The administration of the various Acts relating to steam boilers. 


This head of work would be carried out in the same way asin the case of 
the Factories Act, by staffs under Local Governments. 


Electricity. The Imperial Government has at present an Electrical 
Adviser, while the Local Governments have Electric Inspectors. 

Government factories for research or administration. These would he 
worked by engineers, technical specialists and chemists. 


The Controller-General of Stores would fix contracts for the supply of 
articles, among which engineering materials would be the most important. His 
staff would consist of purchasers and inspectors for textile goods, timber and 
furniture, tools, machinery and manufactured or partially manufactured 
metals. . 

The Director of Commercial and Industrial Intelligence would collect 
information regarding the prices, movements and availability of raw materials 
and manufactured articles, new industrial processes, and the progress of 
industries in India. 


831. Provincial Directors would have a wide range of responsibilities. 
They would advise and assist local industries of all kinds in technical matters 
and would in many cases give direct financial aid. They would control 
industrial and technical education. They would collect industrial and 
commercial information, and would be the advisers of their Local Governments 
in industrial and commercial matters. They would arrange for the local 
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‘purchase and inspection of stores. They would have under them a staff including 
engineers, technological chemists, specialists in various industries, craftsmen, 
and technical and industrial teachers of various grades. The Deputy Directors 
would assist the Directors in most of these functions ; and in particular would 
themselves inspect institutions for technical education. They would assist the 
smaller private industrial concerns, and supervise the work of engineers and 
industrial specialists. They would also organise and administer the various 
forms of assistance to cottage industries. The special Intelligence Officers at 
Bombay and Caleutta would collect and supply commercial and industrial 
intelligence in these cities, especially in respect of foreign trade. 

Officers of the Imperial Industrial Service employed by Local Governments 
would be placed under their orders as in the existing cases of the Forest and 
Agricultural Services. 


§32. A number of engineers would, as we have seen, be employed under the 
higher administrative officers both imperial and provincial. Though the 
majority of these engineers might be engaged either on short-term agreements, 
or with salaries and prospects designed to retain them in Government service 
only for short periods, we think thatsome of the posts might serve as a useful 
training ground for higher administrative work. 

A certain number of men with training in chemistry, geology, and 
specialised forms of engineering, such as mining (for example in the Salt 
Department) and electricity would also be needed. 


333. A working basis for recruitment is thus indieated. It should not he 
difficult to select young men with a thorough training in engineering, but not 
yet definitely committed to any form of specialisation. If such men he 
recruited into a service with the duties and prospects of employment that we have 
described above, they would gradually acquire, in the less responsible depart- 
mental posts, business and administrative experience which would fit them for 


promotion to the higher grades, There would be some to whom the technique 


of their profession would make a stronger appeal, and these might prefer to 
specialise in different branches of engineering. 

If, on the other hand, no such service be constituted, Government would 
be left with a number of isolated posts, each of which would haye to be filled 
by separate recruitment er by casual promotion, and the result would be 
discontent or inefficiency on the part of the staff, and constant trouble to 
Government in filling vacancies. Government would find it difficult to obtain 
men of the qualifications required for the higher posts by direct recruitment ; 
and would be in competition with private employers, who will themselves need 
just the type of men that Government is attempting to obtain. Unless, there- 
fore, the prospects and prestige of Goyernment service are such as to counter- 
Nalance the attractions of higher remuneration elsewhere, Government would 
have to be content with inferior men. The young engineer brought into 
Government employment may, under the scheme which we propose, reasonably 
count on promotion in due course to a post of Director, or of head of a depart- 
ment under the Industries Board; or, if his abilities are adequate, to a member- 
Ship of the Indian Industries Board itself. 


The parallel hetween these proposals and those for the scientific services 
is very close. In each case, we rely on the prospects of an organised servive 
to facilitate recruitment by offering definite prospects and a continuous demaud 
for men of a particular type, of whom a regular supply would be forthcoming 
in response thereto. The service would afford an clastic and con venient system 
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of filling the various posts required throughout the country; and its existence 
and traditions should inspire esprit de corps, and give its members 
administrative experience and opportunities for specialisation. These qualities 
are expensive to buy ready-made in the open market. We do not, in the 
ease of either the Industrial or the Scientific Services, overlook the necessity that 
will arise for the recruitment on special terms of men for individual appoint- 
ments or lines of work, either from other Government services or from private 
employment, whilst outside consultants of high reputation will be needed 
from time to time to advise on specific problems. 


It will be observed that the staff for the manufacture and inspection of 
munitions is not ineluded in the above proposals. This staff will have to serve 
under special regulations, to secure the preservation of secrets of military value, 
The ordnance factories will be a unit sufficiently large to maintain a service of 
their own; but exchanges between this staff and the Imperial Industrial, 
Service may ocensionally be effected with advantage, and the latter would in. 
any case provide a most useful reservoir for war purposes. 


334. Reeruits for the Imperial Industrial Service should be men possessing The Imperial 
qualifications such as will he obtained by mechanica]. engineers who have passed Industrial 
through the courses of training that we propose in Chapter X, or by students mat 
of the existing Indian engineering colleges who have obtained the full diploma 
in mechanical engineering. These qualifications are equivalent to, but not 
necessarily identical with, those required for admission as Associate Members of 
_ the Institute of Civil Engineers. The age of recruitment should not usually 

exceed 25 years. All recruits should beselected by a committee working under 
earefully prescribed rules. We think it desirable, if the young engineers whom 
we propose to recruit are to develope into valuable men, thai they should he 
encouraged after about three years’ service to take study leaye, which should 
be given on not more than two occasions, and for not more than two subjects. 
The total leave so enjoyed should not exceed one year in all and should be 
confined to the first 20 years of service. Men within two years of their 
pension should not be allowed study leave. These conditions would, we think, 
give the best results and prevent abuses. They might also be made applicable to 
the scientific services. = 
The initial salary of men recruited under the conditions proposed above 
need not, on a pre-war basis, exceed Rs. 450 a month; they should be on 
two years’ probation ; and should be eligible on confirmation for appointment as 
Industrial Engineers in provincial Departments of Industries, in Govern- 
ment research or pioneering factories, or even, in exceptional cases, as Deputy 
‘Directors, These latter appointments, however, should as arule be filled by 
men with not less than six years’ experience of industrial work under Indian 
conditions, The pay of Industrial Engineers should be incremental, starting at ~~ 
Rs. 500 on confirmation and rising by stages of Rs. 50 a year to Rs, 1,500, with 
an éfficiency bar at Rs. 1,250. More highly paid posts should in all cases le 
filled by selection. 
The ordinary c.nditions governing the grant of pensions for Government 
service should be applicable. 


335. We think it necessary to point out that the work which the Industria] Possible 
Service would haye to perform would eventually tend to change in nature, s#bsequent 
While it is impossible and useless to forecast the exact lines of alteration, the oe eee 
general trend, if the industrial policy which we recommend prove successful, the work of the 
will probably “be in the direction of a lessened need for demonstration and department. 
pioneering work, and an increased necessity for research, technical.education Z 
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and commercial and industrial organisation. The general characteristics of the 

staff employed would then become to a greater extent scientific and adminis- 

trative, and to a less extent technical than at present contemplated. But the ; 
possibility of this change is relatively distant, and it is unnecessary to make 
proposals at this stage for any consequent change in recruitment. 


336. To meet the situation which will exist before a regular Industrial 
Service has been built up, special measures will be needed. No time shonld be 
lost in introducing the proposed method of regular recruitment to fill the 
junior ranks of the service. But the selection of incumbents for the higher 
posts will be difficult, and there will be serious risks of failure and disappoint- 
ment, the results of which are bound to retard progress. It “is, therefore, 
necessary to move cautiously; posts should not be filled merely because such’ 
posts have been created, and permanent arrangements should not be made until 

“satisfactory candidates are available. A policy of judicious opportunism must 
be adopted in respect of the sources of recruitment. Suitable men may be 
found in one or other of the existing services or in private employment, 
Though we think that engineering experience must even from the outset be 
regarded as a desirable basis, the capacity for organisation and general business 
sense will be of special importance in the case of initial appointments. Some 
indication of the lines on which we think that selection should be exercised | 
in the case of Directors of Industries, which will be the most difficult of all n 
posts to fill, has already been given in Chapter XXI. For these, and for other 
high posts, men may have to be engaged for limited periods and on special 
terms. 


337. We have already alluded in Chapter TX to the desirability of increasing 
the provision for training young Indians in the higher branches of science and 
technology, thereby increasing in the country the number of potential recruits 
for the proposed scientific and technical services. We have made similar 
proposals for the training of young engineers of the kind required for the 
suggested Imperial Industrial Service. We recognise that at the outset there 

will be some difficulty in obtaining recruits either from England, in consequence. 
ion of the demands for qualified engineers for reconstruction after the war, or 
from India, because of the present relatively small field of selection. 





As tle opportunities for technical training increase, however, we believe 
that the necessity for importing specialists will diminish and that ultimately =. 
these services will bo mainly filled with officers trained in this country, 


CHAPTER XXIII. 


ESTIMATE OF COSTS. 


205. The proposals which we have made for the development of Indian Scope and basis 
industries involve the creation of an Imperial Department with an Industries of estimate, 
Board exercising executive control over certain Government activities, some 
of which are already carried on and some of which are new; of provincial 
Departments of Industries, ten * in number, which will also take over certain ¢ 
duties from other departments, but will be mainly occupied with new work 

_We have prepared estimates showing the cost which the imperial and each of 
the provincial Governments would he called upon to bear, These estimates 
have been framed to provide for the work which, we think, may be done and 
the situation which, we think, will exist for some time after the end of the 
war; and we consider that the total proposed expenditure can be worked up to 
with advantage within a period of from five to seven years, A perusal of our 
report will show that we do not contemplate any extensive schemes of 
Government participation in actual manufacturing operations, and we provide 
no estimate of the cost of such Government factories as it may be found 
necessary to establish in the interests of national defence, Such expenditure 
would be incurred in pursuance of definite schemes of working prepared by 
expert agency, and only after their necessity has heen accepted by Government, 

Our proposals have in certain instances been framed only on general lines, 
and we have in some such eases suggested that expert committees be appointed 
to work out the necessary details. Moreover, the cost of experimental and 
demonstration work depends on the extent to which ideas likely to be useful to 
industrialists are evolved by the staff that we propose, and on the nature of 
these ideas. This can he determined only after detailed examination by that " 
staff, based on some period of practical experience. The cost of construction 
and equipment of educational institutions and of industrial concerns is bound 
to be on a different basis under post-war conditions, and the salaries demanded 
by scientific and technical experts are also likely to be affected by the new 
economic position. Regarding altthese items of cost we can be certain only 
of one thing, that they will be much higher than before the war, but how much 
this increase will be, and how it will be distributed, it is impossible to foresee at 
present. We have, therefore, thought it better to adopt pre-war rates in all 
cases, a method whibh has the advantage of giving a fairly certain basis, on 
which readjustments can be made as soon as the course of events makes this 
possible, | 

We have confined ourselves to (a)"an estimate of the cost of the superior staff, 

~ establishments, and ordinary office contingencies required for the administra- 
tive organisations which we propose, (6) a rough estimate, based to some 
extent on the cost of existing institutions, of the initial and recurri ng expend- 
iture on research and education, and (c) a general indication of the scale on 
Which research and demonstration factories are likely to be conducted, We 
have not attempted to estimate the cost of office buildings for the staff of 
imperial or provincial Departments of Industries; in some cases accommod- 
ation is alreadyin existence ; in others buildings erected for war purposes 


* See sido headings in Statement I nt the cud of this hapler. rE 
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‘The Indian 
Industries Board, 


may be made available ; in others offices inay be rented ; local circumstances and 
probabilities which we have no means of ascertaining must be taken into 
account in éach case. 

Some of our recommendations involve an increase in the cadres of the 
Agricultural and Forest Departments. These are*in most cases either in 
support or in modification of proposals emanating from these departments, which 
baye been referred to us for opinion, or placed before us in evidence. We do 
not feel it necessary to work out the detailed estimates for these proposals ; 
this task can be more appropriately performed by the departments in question. 


The Imperial Department of Industries. 


339. The charges on account of the Member would be :— 
Re, 
80,000 


Salary of Member — . : 
i0,70U 


Tour charges and travelling alo watice 
Total. 90,700 

The pay of a personal clerk, etc., would be found from the Board's estab- 
lishment provision. 

340. For the cost of the Industries Board no very useful precedent exists. 
The Indian Munitions Board, which is doing somewhat similar work, was 
started and continues under war conditions, and its functions in the purchase 
and control of supplies for large armies in the field naturally overshadow the 
rest of its work. The best basis to take is perhaps that of the Railway Board, 
whose work is doubtless greater in volume than that of the Industries Board 
would be, though it is probably less multifarious. 





Ris. its. 
3 Members (Rs. 4,000) : 1,44,000 
Sceretary (Its. 5,000) .  . 36,000 
S Assistant Secretaries (He. 1,000) 56,000 , 
Registrar (Re, $00) l 9,600 
Total 2,25,600 225,600 
Travelling allowance and tour charges of the 
Board : + 15,000 15,000 Estimated. 
Establishment— 
3 Superintendents 21,600 One-half of 
Clerical : . ; * 97,500 =, Railway 
—_- — Board. 
Total 1,19,100 "~ 1,19,100 
Allowances 16,500 Do. 
Contingencies . : : . viet ts 19,500 Do. 
Special charges 1,000 Estimated. 
‘Total “| 37,000 37,000 
- . 
Gnaxp Toran. 8,96, 700 


The total of Rs. 3,96,700 compares with Rs. 6,12,000 for the Railway 
Board in 1913-14. 

As against this charge, we anticipate the possibility of savings on the cost 
of the Department of Commerce and Industry, which the Department of 





ele 
4 Industries should relieve of a substantial portion of its work. The expect- 
ation of sayings is based on the work and establishment of the former depart- 
ment before the war, and without reference to any modification of these which 
post-war needs may entail; we do not attempt any precise calculation in 
figures. The total estimate for the Department of Industries amounts to 
Rs. 4,87,400, or, excluding the Member, Rs. 3,96,700, against a charge of 
Its, 3,46,000. for the Department of Commerce and Industry in 1913-14. No 
special provision is included for the supervision of ordnance factories ; we 
consider that the members of the Board should be able to perform this duty, 


e if necessary, without addition to their nomber. We also think that a separate 
whole-time Financial Adviser will not be necessary, and have consequently not 
- _ included his salary in these estimates. 


641. The nature and extent of the agency required for audit, apart. from Andit and 
the ordnance factories, depends very largely on the decision reached regarding aecounts, 
the distribution of the purchasing organisation ; for the expenditure on stores - 60,000. 
' would constitute by far the greatest portion of audit work. With the degree 
of decentralisation which may reasonably be expected in respect of stores, 
the cost of the necessary audit establishment should not greatly exceed that of 
the éstablishment required in the case of Delbi, which’ amounted in 1913-14 
2 to Rs. 45,848. We, therefore, estimate under this head a lwnp sum of Rs, 60,000. 
The total expenditure on the Member in charge, the Board, and on audit would 
thus amount to Rs. 5,47,400. The incidence of this charge, which may be 
looked on as the cost of general supervision and control on the tétal expend- 
iture for executive work performed by provincial and imperial departments, : 
is less than five per cent. 


Subordinate Departments. 


} | 342. Of the 16 heads of business which would, according to our proposals 

t | in Chapter XXIJ, fall under the control of the Department of Industries, there 
would be no additional expenditure in respect of items 5 (Indian Explosives 
and Petroleum Acts ), 4 (Stationery and Printing), 5 (Inventions and Designs), 
§ (the Factories Act), and 11 ( Steam Boilers). 


$43. Under head 1 (Geology and Minerals), we have suggested the Geology and 
‘appointment of a number of officers to inspect concessions of mineral rights Minerals, no 
belonging to Government. We understand that proposals have been made for dition 
an increase in the staff of the Geological Survey Department, which provide for 
a number of officers sufficient, we think, to enable the depattment to perform 
this duty, at any rate for the present; we, therefore, thmk it unnecessary to i 
frame any formal estimate of the cost of our proposals. 


, 344. Under head 2 (Salt), we have suggested the desirability of handing Salt, Rs, 200 
7 over to Local Governments the work of prevention in connection with the V5 
extraction of saltpetre in the Punjab, the United Provinces, and Bihar; and 
of confining the work of the imperial department to the production and dis- 
tribution of salt from the sources at present under ils control. This would in- 
volve the appointment of technical officers to the charge of the department itself “ 
and of the different sources of salt; but, in view of the fact that Local Govern- 
ments would probably arrange for the performance of salt preventive duties by 
amalgamating with their excise staffs such portions of the preventive establish- 
ment as might be handed over to them, we are unable to estimate the financial 
effect of this part of our proposals, though it should doubtless result in a saving, 
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Nor do we attempt any estimate of the lower establishment required for the - 
actual extraction or production of salt, seeing that this would be increased or 
decreased according to the output which it is desired to obtain. ‘For the superior 
supervising staff we estimate the following “charges :— 


Rs. 
Superintendent, Rs. 2,000. : ' : , ; F 24,000 - = 
Manager at Khewra, Rs. 1,000—100—1,500 (1,333}) . . 16,000 
Manager at Sambhar, Rs, 750 | 
Manager at Pachbadra, Re. 1,000 1 : : ’ i rps 
Manager at Kohat = 
Manager at Warcha , } Ra. OQ cach: , ‘ gi 2000 


Chemist attached to the department for research and technical 
work, especially at Sambhar and Pachbadra, on an average | —: 
pay of Rs. },000 —. . - ' ; 12,000 


Total « , 86,000 


By relieving him of the duties of prevention, it should be possible to obtain a rt *.. 
controlling officer, who may be styled Superintendent, ona salary of about 

Rs, 2,000: Under these conditions, the expert officers of the department should 

qualify for promotion to the post of Superintendent, which would require a 

general knowledge of salt extraction and administrative experience only. 





Against this we have to set off the cost of the corresponding portion of the 











existing staff :— Ta 
Rs. 
; Commissioner, Rs. 2,500. : : os : : . 30,000 
? Deputy Commissioner, Re. 1,200—10—1,460 7 ~ = 16,000 - 
Six Assistant Commissioners, of whom: 
| ; One on Re. 1,000 ; ‘ 4 : ~*~ , : 12,000 
i One on Rs. 900 ey er ee er eT 
i and two on Rs. 500 —3(—800 will be replaced by the establish. 
ment above noted and the remaining two handed over with 
the preventive posts . ‘ : . : : 16,400 e 
85,200 ve 
Nett decrease =, : Re. 200 
This rearrangement of functions should résult in a great improvement 
in the methods of mining and handling salt, and in the utilisation of by-pro= 
duets which are at present wasted, yielding, it may be anticipated, a greatly | 3 
increased revenue to Government without additional expenditure on superior 
establishment. 
Commercial and $45, Under head 6 (Commercial and industrial intelligence), we propose 
Industrial the following increases :— 3 
Rs, 61,500 Salaries—Director of Commercial and Industrial Intelligence, ; 
additional, Rs. 2,500, against Re. 2,000 at present. Note: i 
Rs. 2,250—2,750 (or Rs. 2,750—3,250)was proposed al 
by the Government of India in their despatch No. 188, 
dated the 7th July 1016 4 —* « + 6,000 
Establishment — : : ; el oc ; : - $12,000 
Allowances to ‘Trade Correspondents F : - - +12,000 
» . Contingencies (extra) f ; (it ae : . +6,000 
86,000 
Our recommendations for the strengthening of the Indian Trade Commissioner's | 
office in London involve (a) the appointment as fndian Trade Commissioner of | ae 
s Pa s 
:. > = | ; * aS : 
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an officer of the rank of a provincial Director or Tndustries, and (3) the deput- 
ation of three officers seconded respectively from the Agricultural and Forest 
Services and the Geological Survey. The salary which a Director of Industrios 
would draw when serving in England may be calculated at the equivalent of 
Rs, 2,000 per mensem, or Rs, 24,000 per annum, as against £1,350, the present 
pay of the Indian Trade Commissioner. An inerease of Rs. 4,000 must be pro- 
vided on this account. The scientific officers would have about 10 years’ service 
and would draw in India salaries of Rs. 1,000, Rs. 750, and Rs. 750, respectively. 
Under the ordinary rules, the salaries drawn in England by these officers would 
be approximately equivalent, at one shilling and four pence to the rupee, to 
Rs, 666, Rs, 500, and Rs. 500, or a total charge per annum of Re. 20,000. To 
these must be added a charge for books and periodicals and office expenses of 
Rs. 1,500, or Rs, 25,500 in all. No extra provision need be made for the 
Assistant to the Commissioner or for increase of establishment. The total 
increase under this head, therefore, amounts to Rs. 61,500. = 
346. The system of purchase and inspection of stores which we propose Stores, 

would have to be applied, both to stores at present purchased in England but ® 8.56000. 
to be in future purchased in India, and to stores at present purchased in India, 

whether under a regular system of inspection as in the case of steel rails, or 

without any centralised or systematised organisation for purchase and inspec- 

tion, as in the case of oils, paints, and textiles. ; 


In preparing estimates of. the cost of the organisation necessary for 
purchase and inspection we labour under the very great disadvantage of being 
unable to estimate, even approximately, the volume of business which will 
have to be transacted. he stores bought in England in 1913-14 were valued 
at just below £4,000,000, and the cost of the Stores Department of the India 
Office was £62,000, an incidence of 1'5 per cent. on the value of the purchases. 
The Stores Committee of 1906, for reasons stated in paragraphs 99 and 100 of 
their report, considered that-the true incidence was at that time actually about 
2 per cent., and a somewhat similar percentage would be reached were the same 
principles applied to the figures for 1913-14. It is impossible to forecast the 
extent to which Indian stores will in the future replace those now obtained 
from England; but it is certain to be very substantial. The Stores Committee 
was Of opinion (paragraph 53) that articles valued at one-seventh of the 
total sum spent in England could have been obtained in India in the year 
1904-05. Since then the manufacturing capacity of India has greatly in- 
creased, and an extensive range of new manufactures is likely to be started after 
the war. On the other hand, articles-such as steel rails and cement, wholly or 
mainly purchased in England in 1904-05, are now obtained in India, 


Figures do not exist to show the total purchase in India of stores by 
railways and military and civil departments of Government; hut the sample 
figures given below for local purchases by railway store-keepers and by 
certain military departments will give some indication of their extent. 


Stores purchased in India by certain railways in 1914-15, Rs. 1,41,00,000, 
In this year the purchases of rails and locally manufactured iron and steel 
articles were necessarily very small. - 


Purchases of clothing, leather articles, ete., by the Army Clothing 


Department in the year 1913-14 :— : 
Rig. 
Imported’ , ‘ , y Ss - F ~ «  13,49,000 
i Local * a . tf - a * * = 15,58,000 -f 
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The above eovers only a portion of the clothing requirements of the army 
‘ in India, . 


Local expenditure on supply and maintenance of peace stores (other 
than food) by the Supply and Transport Corps in 1913-14, Rs. 17,53,U00. 


We have already indicated our opinion in Chapter XII that the precise 
allocation of purchasing and inspecting functions between the imperial and 
| provincial agencies can only be made after an examination in some detail 


of the position in respect of each of the important classes of stores produced 


in India. To enable, however, an idea to be formed of the system that we 
propose, and of the incidence of its cost on-that of the articles purchased, we 
have endeavoured to frame a provisional estimate of a centralised establish- 
ment which could do all that was needed, with the exception of small 
purchases which would be effected through the proposed provincial agency. 
= This estimate covers the purchase of articles such as boots and textiles at 
present dealt with by military departments; but does not provide for the 
purchase of materials for ordnance factories. For the imperial Stores Depart- 
ment we propose the establishment detailed in Table A (para, 851). This 
department would receive all indents from departments directly under tho 
Government of India and from Government railways; and would be prepared 
to assist other railways by arranging to include their requirements in running 
contracis,or by direct purchase on their behalf, if they desired it. It should 
also receive from the provincial Directors of Industries indents for the supply 
of stores which cannot be purchased locally with advantage. There should 
be a central office at Calcutta; and two stores -depéts, for testing purposes, 
one in Calcutta, one in Bombay. The stores depdts would be for the recei pt 
of miscellaneous goods which it may be necessary to examine and pass before 
they are issued to indenting officérs; stocks should not bé maintained at the 


depots. 
fe. staff 347, The purchasing would be carried out by the following staff :— 
| | 7 4. One Deputy Controller,with three Assistant Controllers, dealing with 
the following groups :— 
1. Electrical and mechanical appliances, hardware, 
implements and metals 2 , - One Assistant Controller, 
2. Railway materials . . : - ‘Two Assistant Controllers, 
B. One Deputy Controller, with three Assistant Controllers, dealing 
with :— r 
1, Textiles : ; ‘ - Thiers One Assistant Controller, 
= 2. Leather and articles of leather . - One Assistant Controller, 
5, Miscellaneous articles =. . : - One Assistant Controller, 
i 
 —_ 0, One Deputy Controller, with one Assistant Controller, dealing with oils, 
~ paints, varnishes,and chemicals. 
Tt should, however, be possible to effect a considerable degree of delega- 
~ tion to provincial departments, especially in respect of certain types of 
*. machinery and tools, textiles, miscellaneous articles, oils, and paints. The work 


—_ 
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of the above staff would consist mainly of fixing contracts; casual purchases 
could probably be best effected in most cases by the provincial Directors, 
In addition a Supervisor of Stores Contracts, who should unite business and . 
legal experience, would be required, to ensure contracts being drawn in due 
form,and containing the proper provisions needed to secure the interests of 
Government. 


348, The senior inspecting officers should each possess expert knowledge Inspecting staff 
regarding a particular class of materials. In all we anticipate that 6 Store: 
inspectors and 20 assistants will be required. This staff should be under a 
separate Deputy Controller (inspection), to ensure their independence of the 
purehasing branch. 


Table A gives details as to the superior staff and clerical and subordinate 
establishment which, we think, it would be necessary to employ. It will be 
seen that the total estimated cost of the department amounts to Rs. 8,56,000, 


349, Associated with this Stores Department would be the present Govern- The Testing 
ment Testing House at Alipore. It would necessarily require extension, both House at 
as regard Land laborat dation. F harged for pete. 

regards personnel and laboratory accommodation. Fees are now charged for 
tests, and, if this system be continued, the Testing House and its establishment 
should be self-supporting. 


350, We assume that the Controlter-General, in addition to his general Possibilities of 
supervising functions, would be responsible for the transmission to the India decentralisation. 
Office of all indents which cannot be complied within India. We have 
provided for the equipment of the imperial Stores Department with a full 
staff of experts; but it will be for the committee whose appointment we have 
proposed to say to what extent the work of this department should be 
decentralised. As suggested in Chapter XI, the Controller-General of Stores 
should arrange for the centralised purchase of certain articles, such as the 
products of Indian iron and cement works, which require inspection by highly 
qualified experts; he might also’make running contracts for the supply of 
classes of goods which are required on a large scale, such as certain kinds of 
textiles and oils, and the local Directors of Industries would make their pur- 
chases under these contracts, By this means, competition between provincial 
Governments would be avoided, and manufacturers would be placed in a more 
fayourable position for dealing with Government orders. The provincial. 
Departments of Industries would be equipped with a purchasing and inspecting 
staff capable of dealing with a fair proportion of the local engineering and 
miscellaneous manufactures, 

The provincial Stores Departments would have to deal with indents, the 
yalue of which would be roughly -proportional to the provincial revenues. The 
work of provincial Stores Departments would not be confined to the purchase 
of stores required locally. Excepting stores purchased by the Controller- 

General, all supplies required by provinces should be purchased by the stores 

agency of the province in which they are produced, The volume of business : 
handled by these departments would, therefore, depend to some extent on 

the manufacturing capacity of the province. 


351. Our present estimate involves an annual cost of eight and a half lakhs Incidence of cost. 
of rupees and we think that purchases are not likely to fall short of 4} crores, 
and may considerably exceed that figure. The resulting incidence is thus 
less than two per cent, and, though decentralisation, if efficiency is to he 
maintained, is bound to add to the cost of purchase, some increase is possible 
without raising the incidence to an unduly high figure, 
-o 
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TABLE A, 
Monthly. Yearly. 
: Rs. Rs. 
Controller-General (Re. 2,750—38,000) . = 2,9163 
3 Engineering ©. Deputy Controller . » « 4,750 : 
z Textiles ., ‘ Ditto ‘i ts : : : 1,500 
Inspection Ditto = 5 : é ; 1,500 
Railway Materials (2) 
g | Textiles . | 
3 j Chemicals and Oils | 7 Assistant Controllers, Rs. 800—1,200 7,000 
& | Machinory. * . (Average 1,000), 
= | Leather ©. . 
Miscellancone | 
Inspection ; 6 Inspectors, Re, S00—1,200 (Average 6,000 


Rs. 1,000). 
20 Assistant Inspectors, Hs. 450—700 12,000 
(Average Re. 600). 
Sunervisor of Stores Contracts . ' 1,500 


Total. . « 95,6663 
Travelling allowance , . » 7,250 


| 





42,9163 
(Say 43,000) 5,16,000 
Establishment . . «. «. 2,50,000 
Office rent, contingencies, and depit 
expenses i i 5 : 90,000 * 
Total . . 5,560,000 


Industrial Educa- 352. Under heads 9 and 10 (Encouragement of industries, advice to Local 

tion, Bs. 99,200. Governments, and industrial and technical education), the only expenditure 
incurred by the imperial department would be in respect of the staff of visiting 
experts, who would work directly under the appropriate member of the Indus- 
tries Board. The allotment of work among these should be effected by one of 
them, who might be styled Senior Visitor. A small office staff, principally of 
tour clerks, would be required. The inspectors would be mainly concerned 
with industrial schools; the inspection on behalf of the imperial department 
of the higher institutions would be largely performed by members of the 
Tudustries Board and other high technical officers, , 











Salaries. 
Re. Rea. 

i Visitors, Rs. 1,000 average é . # i * 72,000 

72,000 
Establishment, 

Clerks (including tour clerks) . —. ee eds We 

Servants : “ = ; : > ; i 1,200 
11,200 
Allowances . : d : . . . : 12,000 12,008 
Contingencies . ' ; : F . “ 4,000 4,000 
Total. . . 99,200 





Imperial assistance to industrialists, which falls under head 9, would take 
the form of guarantees, loans, subscription of capital, special concessions of 
raw materials at low prices, or transport at favourable rates, It is impossihlq 
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to form any idea of the probable amount likely to be chargeable under these 
heads. A large proportion of the outgoings should be reeouped when the 
aided concerns are in full working. 


353, Under head 12 (Electricity) the charges on account of the Electrical merited 
Adviser to Government would remain unaltered; but allowance should be : P 
made for the cost of hydrographic surveys. Rs. 3,00,000, 


The object of these surveys should be to determine definitely where sites 
exist for the generation of water power, either continuously throughout the 
year or with only a short period of intermission during the hot weather. It 
is mot intended that each scheme should be worked out in detail; but merely 
that sufficient information should be gathered to enable a definite statement 
tobe made as to the general possibilities of asite. The survey should be 
placed under a Public Works officer of the rank of Chief Engineer with a 
wide experience, which should include the construction of storage works and 
the administration of irrigation schemes. It would be necessary to associate 
with him an electrical adviser, and it is for consideration whether the Electric- 
al Adviser to the Government of India could not perform this office, A certain 
amount of information of a not very definite character has already been collect- 
ed by the Public Works Department; and this, we think, should be carefully 
scrutinised with a view to selecting areas and sites for the initial investigations. 
It is impossible to say what the result of these preliminary scrutinies will be; 
but it may be taken as certain that ten or a dozen proposals would be worth a 
personal visit on the part of the Chief Engineer and would possibly justify the 
formation of suryey parties for further investigution. It is also desirable at an 
early date to enquire into the potentialities of power supply from the great 
irrigation canals of Northern India and the Periyar project in Madras, We 
may assume that it would be worth while to begin with surveys at ten ora 
dozen different places, and that as many survey parties would be needed. It 
is not possible to furnish any yery accurate estimate of the cost of the work; 
but we assume that under the Chief Engineer two senior Executive Engineers 
would be required, and as many Assistant Engineers as there are parties 
established. We may take the cost of the Chief Engineer and his office 
establishment at Rs, 60,000 a year, the cost of the two senior Executive 
Engineers and their establishment at Rs. 40,000 a year, and the cost of each 
survey party at Rs. 15,000 a year,or Rs. 1,50,000 for ten parties. A lump sun 
provision of Rs. 50,000 is also necessary for the establishment of gauging 
stations to measure the flow of water in streams, and rain gauges to determine 
the amount of rainfallin the catchment basins, which will be mainly in 
places distant from established meteorological stations. It is probable that 
sufficient work would be found to keep this establishment for a period of about 
five years, making the total cost of this preliminary hydrographic survey about 
15 lakhs of rupees. 


354, We do not frame any estimates under heads 13 (Ordnance factories) Ordnance 


and 14 (Inspection of ordnance manufactures). factories and 
inspection of 
ordnance 


355. Head 15 relates to chemical research, and includes the Indian Chemi- chemical 
eal.Service. The cost of a portion of this service has been taken against the research, 
various heads in which these officers will be employed. The scheme, “hewaves Ra. 5,00,000. 
must be at present regarded merely as a general proposal, until it has been 
examined by the commuttée which we have proposed in paragraph 123. of 
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Chapter TX, and we have, therefore, not framed estimates to cover the whole of 
the scheme, though for the sake of convenience we indicate the probable cost 
of the nucleus administrative staff and laboratory. The increased cost in 
salaries for the service generally has been roughly foreshadowed in our report as 
about nine lakhs of rupees. 3 

We estimate the cost of the nucleus establishment on the following basis. 
We may assume that the superior staff detailed below can be adyantageously 
employed :— 


m= 


Re. 

Chief Chemist, Re, 3,000; ‘ Se » 86,000 
8 Chemists (of whom two will probably be physical chemists) on 

ayerage pay of Rs. 1,000 , . . ‘ é . 06,000 


Allowance must also be made for the cost of salaried research students and 
of men brought in from time to time for special work from the Chemical Service. 
The recurring cost of the Pusa Institute, with nine specialists and with an 
expensive farming estate to keep up, is approximately Rs. 5,12,000; that at 
Bangalore, with five specialists, is about Rs. 2,60,000, A total annual allotment 
of Rs. 5,00,000 should cover the recurring cost of the imperial laboratory and 
nucleus staff, with all incidental charges. - 

Our proposals also contemplate the appointment of three Deputy Chief 
Chemists, who would be located at different centres of specialised chemical 
research, one or more of which might be existing research institutes, as may be 
determined later. The cost of these officers is not, however, provided in this 
estimate, as this and other details of our scheme are dependent on the con- 
clusions of the proposed committee. 


356. In paragraph 364 of this chapter we make provision for experi- 
ments and research which will include the running of pioneer and demonstra- 
tion factories under provincial Departments of Industries, such as, possibly, silk 
filatures and sugar or gur plants. The great bulk of the work under this head 
would be of provincial interest, but there would also be a few cases in which 
the results would be of much wider value and the expenditure and difficulties 
involved often proportionately greater, and these, we think, should be un- 
dertaken under the control and at the cost of the imperial department. 
As instances of experimental factories which could be more appropriately 
started by imperial agency may be cited (a) glass works, on account of the 
wide range of experts needed, and (6) wood distillation, which would yield results 
of yery general application, and should be applied to a number of different 
species of trees. It would be for the Industries Board to decide on the best 
site for the factory in each case and to determine the exact object of the 
experiment, which should be placed in charge of a suitable specialist. Insome 
cases it would be possible, when ihe original scheme had been approved by the 
Board, to place such a factory under the general supervision of the. local 
Director of Industries, but in others, especially where the raw products dealt 
with are the property of a department like the Forest Department, it would be 
necessary to retain it under imperial control, which would be exercised by a 
member of the Boatd. Apart from initial capital outlay, which van only be 
estimated when the individual scheme is worked out, and would generally be 
recoverable before the experiment is concluded, we think that the average nett 
annual cost should not be more than Rs, one lakh, though the budget provision 
for expenditure would of course far exceed this figure, We anticipate that the 

products manufactured would usually more than cover the running expenses, 
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exclusive of the special staff and establishment which the experimental nature 
of the work would involve. 


Provincial Departments of Industries. 


357. The expenditure of provincial departments would fall mainly under Heads of 

the following heads :— expenditure, 

(1) Administration and control. 

(2) Education. 

(3) Experiments and demonstrations. 

(4) Professional advice and assistance to local industries. 

(5) Grants of loans, and supervision and inspection of rural industries. 

(6) The inspection of factories and steam boilers. 

(7) Collection of intelligence. 

(8) Purchase of stores. 


Under most of these heads, the previous experience available as a guide in 
framing our estimates is somewhat scanty. We may, however, now proceed to 
examine such as there is, and to draw therefrom such conclusions as seem 
practical. 


358. The administration of provincial Departments of Industries should be Administration 

in the hands of officers of the Imperial Industrial Service, and in each province ah 86,200, 
there should be a Director of Industries, assisted in the larger provinces by ie 
a Deputy Director. The services of industrial engineers will also be required, 
who would conveniently be employed in territorial charges. In these charges 
they would carry out many of the dutics which we have assigned to Deputy 
Directors generally, besides advising and assisting owners of industrial 
plant, and administering the distribution of loans, In addition, staff may be 
required, as we have already indicated, for the purchase and inspection of 
stores. In Bengal and Bombay there should also be two special Commercial 
Intelligence Officers of the rank of Deputy Directors. Chemists who would he 
members of the Indian Chemical Service would also be required for one or two 
provinces which will not have technological institutes at the outset. The 
salaries which these officers should draw in each province would usually be those 
which they would receive as members of the services to which they belong, 
and the probable average figures are exhibited in Statement I at the 
end of the chapter, from which it will be seen that the total annual cost 
amounts to Rs, 13,66,200. We have also proposed that the staff employed for 
the administration of the Electricity, Factories, and Boilers Acts should be 
transferred to the Departments of Industries, and only in the case of the 
Electric Inspectors, for reasons given in Chapter XV, do we propose any 
additional expenditure. For these latter, we consider that a pay of Rs. 1,000 or 
Rs. 1,200 would be sufficient in the provinces where electrical installations are 
fewer in number. For the Electric Inspectors of Bengal and Bibar and Orissa, 
we propose salaries of Rs, 1,500 in view of the growing developments in the 
coal fields ; while the special importance which electricity is assuming in 
Bombay will, we consider, necessitate a salary of Ks. 2,000 to secure an officer 
of first-rate abilities. The cost of the necessary subordinate establishment has 
been calculated for one or two provinces, and approximates to two-thirds of 
the pay of the officers employed. This basis has been adopted throughout, but 
we have thought it advisable to distinguish hetween the technical subordinate 
establishment, which would include the staff of the headquarters’ laboratories and 
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workshops, and the clerical and administrative staff. The superior staff of the 
larger provinces would, as we have said, include industrial engineers who would 
be assigned territorial charges; but, ultimately, as the subordinate territorial 
agency of circle officers becomes more efficient, we anticipate that some degree 
of specialisation will be found desirable ; and it may, for instance, prove 
convenient, while retaining at headquarters a single officer as Deputy 
Director who would assist the Director and would deal particularly with 
economic and business questions and commercial intelligence, to hand over the 
work in connection with organised industries to a second officer who would be 
pre-eminently a mechanical engineer; and to entrust the administration of 
loans toa third officer with engineering knowledge, who would have acquired 
special experience in dealing with rural and cottage industries, 

859. The statistical returns furnished to the Educational Commissioner 


show that in 1916-17 the total expenditure in India on technical and industrial 
education was Ks. 27,17,913, made up as follows :— 








TABLE B, : 
a 
° Namber | Cost 
—_—_—_— Expondituro. of per 
stodenta. | student. 
Rs. 

: - 
Engineering Colleges ‘ ‘ ; : «| 8,26,731 1,319 626 
Schoolsof Art . @ . ... . | 281992 1,695 | 166 
Engineering and Surveying Schools . : . «| 3,02,694 374 346 
Technical and Industrial Schools ; , ‘ .| 18,07,097 10,037 130 

Total «| 27,17,918 


® Norz,—To simplify the Sgures, the small expenditure on female education, almost entirely in industrial schoo); ° 
is omitted from poles sey Aes throughout. . F 


The average cost per student in Table B requires a more detailed analysis 
before any deductions can be drawn therefrom. This we now proceed to 
furnish in Table C, which gives details regarding the four engineering 
colleges under Government management, 


TABLE C. 







Madras 1,45,296 
Poona },12,792 
Sibpur 2,383,795 
Roorkee 






3,34,848 
8,26,731 
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From Table C it will be seen that the cost per student varies from Rs. 284 
at Madras to Rs. 1,101 at Roorkee. The explanation for this great 
difference is that in Madras the students are non-resident and most of them 
are studying for subordinate grades, whilst at Roorkee the students are resident 
and a much larger percentage of them have in view the higher branches of the 
services. 


So far as is practicable, we have examined the budgets of the technical or 
technological institutions which already exist, few of which, howeyer, provide 
as high a class of training as we contemplate should be given in the future. 
As a typical example, we might cite the Agricultural College at Coimbatore, 
the budget allotments for which, in 1918-19, amount to Rs. 1,27,553. This 
college provides for the training of from 100 to 120 resident students. Besides 
teaching work, the staff also carries on a considerable amount of research, and 
manages an experimental and demonstration farm which yields produce worth 
Rs. 25,000 per annum. The nett cost per student is, therefore, under Rs. 1,000 
perannum. An examination which we have made of the cost of an engineer- 
ing and technological institute on the lines which we propose has led to 
somewhat similar results, In our estimates for technical and technological 
training we have assumed that the average cost of training would be about 
Rs, 1,000 per student per annum. This, we think, is an inclusive figure. 


We have drawn attention to the urgent necessity for the training of 
mechanical engineers; and we are indebted to the East Indian Railway 
Conipany for a detailed estimate (see Appendix N) for a school of engineering 
at Jamalpur, on the lines we have proposed. The establishment of this school 
would involve a capital outlay of Rs. 2,75,000 and recurring charges of 
Rs. 1,50,900, and is intended to provide accommodation for 160 students, This 
estimate of capital expenditure allows for existing hostel accommodation for 90 
apprentices, costing Rs. 90,000; and this amount should be added to arrive at 
the total cost of establishing a school on the lines worked out by the engineer- 
ing authorities of the East Indian Railway. The conditions at Jamalpur are 
somewhat exceptional, as the proportion of European apprentices is unusually 
large. We have prepared an estimate for an engineering school associated with 
a large engineering establishment, in which all the apprentices would be Indians, 
and we find that the capital outlay required on a basis of 200 apprentices works 
out at about Rs. 2,000 per head, and the average cost per annum at Rs. 570 
per head. Considering that more than half the training of the apprentices is 
given in the workshops, the cost is very high; but this is due to the fact that 
we consider it necessary at the present time to offer special inducements to 
attract a sufficient number of educated Indians as apprentices. These induce- 
ments take the form of free board and lodging in addition to the wa 
which they will earn ; but we anticipate that, as the prospects which will he 
open to this class of student become better appreciated, the necessity for free 
board and lodging will gradually disappear; and that in the meantime public 
bodies and individuals will offer scholarships to provide for students in excess of 
the number estimated. The artisan apprentices would also receive elemen 
technical instruction in the engineering school which we propose, but we do not 
consider that this will involve extra expenditure on buildings, equipment, or staff. 


860. In regard to the capital cost of new colleges and institutes, we have 
not been able to obtain figures on which a reliable estimate can be based. The 


College of Engineering in Madras is in course of transfer to a new building ; 
the sanctioned estimates amount to Rs. 17,75,000, and, allowing for the value of 


the plant and apparatus transferred from the existing college, we may assume 


fa 
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that the capital value of the new college will be Rs. 20,00,000, It will 
provide accommodation for 500 residential students. The majority of these, 
however, belongs to the upper subordinate and subordinate classes, and it 
is fair to assume that the accommodation provided for.the staff and the 
equipment of the laboratories and workshops would have to be on a somewhat 
larger scale if all the students belonged to the advanced classes. Students of 
technology would, however, be of various grades, and, while the capital outlay 
for the highest grade would certainly be not less than Rs. 6,000 per head, the 
average for all classes would probably not exceed Rs. 4,000. 


We have been furnished by the Director of the Indian Institute of Science 
with a very detailed analysis of the capital expenditure incurred on that 
institution. The total amounts to Rs. 23,50,000. At the very outside it is 
capable of providing accommodation for 100 research or advanced students. 
The expenditure in this case has been on a lavish scale and, making allowance 
for this, the capital outlay per research student need not have exceeded 
Rs, 20,000; Beside the educational returns on this expenditure in the shape of 
trained research workers, the commercial yalue of the research results must 
also be considered, for it exceeds the total capital outlay on this institute. 


361. It now becomes necessary to frame’ some estimate of the number of 
students for whom higher education in engineering and technology should be 
provided. The Department of Statistics has furnished us with a return of the 
number of large industrial establishments in India, and of the number of 
persons employed in them. The number of establishments is 4,053 and of 
persons employed 1,135,147. The figures relate to the year 1915 and do not 
include any returns from the mines. We have not been able to make use of 
these figures, and we present them merely to afford some indication of the 
scale of manufacturing operations at the outbreak of war. But, with these figures 
before us, we think it will not be deemed excessive to provide for an annual 
outtarn of 400 trained technologists and 400 mechanical engineers, capable 
ultimately either of becoming foremen, or of occupying positions superior to 
those of foremen. Taking the average length of the courses for technological 
students as three years, there would be 1,200 under training at any one time, 
The capital outlay involved would be about Rs. 50 lakhs, out of which, after 
assessing the valuation of existing facilities, Rs. 40 lakhs may be taken as new 
expenditure, and the annual expenditure would be Rs. 12 lakhs, to which must 
be added about Rs. 7 lakhs * for the training of the civil engineering students, 
The course for mechanical engineers wiil usually not be less than five years, 
which involves a provision for 2,000 apprentices at a cost of Rs. 40 lakhs initial 
charges and Rs, 11,40,000 récurring. 

The cost of improving the existing system of mining education, as estimated 
by the Macpherson Committee, was as under :— 


School of Mines— 
Re. 
Initial. é ; > ae ; . -  5,56,000 
Recurring ° : . ; . oo 98,000 
Roening classes— 
Initial . ; : : : , - 151,000 
Recurring : ; ; : : ° 71,000 


We accept these figures for the purposes of this estimate. 
— Sr Pe es 


* Oat of Res. §,26,731 shown in Table C about Ee 7 lakhs may bo taken wa the expenditure exeluive:y on ejyil 
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362. We may now proceed to consider the cost of training students of a 
lower grade. The returns of the Educational Commissioner for 1916-17 throw 
some light on this ; but as the work has been done hitherto ina very unsatis- 
factory way, it is evident that a’ much larger expenditure will have to be 
incurred in future than in the past. 








TABLE D. 
Local Fand | 
G aad Private | Private 
abil i Municipalities. | “#e# | Snaided. 
Schools of Art ° . ‘ 5 sae | L.-. 3 
Engineering and Surveying Schools . d " ete | Te iad 
: 
Technical and Industrial Schools 38 41 85 | 7 





Table D furnishes details regarding the number of schools of cart, of 
engineering and surveying schools, and of technical and industrial schools 
at present in the country. Some are managed by Government, some by local 
funds and municipalities, and some by private agency, and the last-named are 
divided into those which receive grants-in-aid and those which do not. The 
unaided schools may be omitted from consideration, as the usual reason for 


their non-receipt of Government aid is that they are not classified as eligible. 


The five Government Schools of Art train 1,310 pupils at a cost of Rs. 2,61,314, 
which works out almost exaetly to Rs. 200 per head. The Government 
technical and industrial schools, which are really all industrial schools, are 38 
in number and train 2,431 students at an average cost of Rs, 160 per head. 
Those under private management aided by Government are 85 in number 
and train over 4,000 students at an average total cost of Rs. 177 per head. ‘These 
are mainly mission schools. 


These average figures are not of much value, as they relate to institutions 
of very different merit. In all these schools some part of the receipts is derived 
from the sale-proceeds of work done in the school by the pupils, and in the better- 
managed schools this is an important source of income. Taking this into 
account, we think that industrial schools can be run at an average cost per 
pupil of Rs. 200 per annum, and that they can be established with a capital 
outlay of Rs. 500 per student. Ordinarily, schools should not train more than 
100 pupils at a time. The average attendance at present is very much less 
than this, but only a few of these institutions are under competent superin- 
tendents with a trained staff of teachers. Our estimates provide for the ultimate 
establishment of 150 such schools, affording accommodation for 15,000 pupils 
and involving a capital outlay of Rs. 75,00,000 and annual recurring charges cf 
Rs. 30,00,000. The whole of this expenditure should not fall upon provincial 
revenues, although it figures in Statemant IT as a provincial charge. As these 
are institutions which would be entirely devoted to the improvement of cottage 
industries, and would be almost entirely of local interest, the bulkof them, 
therefore, should be controlled and supported by local bodies or by private 
agencies, and be assisted by Government only through grants-in-aid. For 
purposes of administration the schools would be grouped territorially under the 
Deputy Directors, who would doubtless avail themselves of the services of the 

head masters of the higher-grade Government schools in matters 
connected with the detailed working of tle smaller schools. 
29 
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363. It would also, however, be necessary to appoint thoroughly qualified 
visiting experts for industrial schools, and these have been included in the cadre 
of the imperial department. The majority of industrial schools ean be grouped 
as metal-working, textile, and wood-working schools, a division which would 
require three experts for each province as inspectors ; but it is fairly certain that 
no one province would be able to find full-time employment for so many men. 
The inspection of these schools, and the control of those which are either directly 
under Government or under local bodies, should, we think, be provided as 
follows. The Government schools should, as we have already proposed in 


“paragraph 143, be under the charge of one or more skilled industrial teachers, 


who would be primarily responsible for their efficiency. The advantages of 
sharing in this arrangement would be also open to industrial schools under 
local bodies. This would save expense in the first instance, and admit of some 
reduction on the estimate we have framed. Later, as funds were available 
and skilled teaching staff was trained, each school might be self-contained. 
The ultimate responsibility for these schools would naturally lie with the 
Director of Industries, who would regularly inspect them with the help of his 
superior staff. We have, however, pointed out the divergencies of method, and 
the general inefficiency of these schools, and have drawn attention to the 
necessity of securing a better appreciation of the most promising methods of 
working. We are, therefore, of opinion that the inspection work should be done 
by imperial officers who should, in all cases, however, report to the Local 
Government responsible for the schoolsinspected. It is highly important, in the 
matter of inspection, that the charges of the officers responsible for this work 


should be allotted by subjects, rather than on a merely territorial basis. They’ 


should be able to advise in regard to the instructional courses, the manufactur- 
ing processes, and the commercial disposal of thé goods manufactured. Cottage 
industries are of enormous importance in India, and, if they are not only to 
hold their own, but to make real progress, they must be assisted by the best 
experts obtainable. We doubt whether an officer can effectively inspect more 
than 25 schools scattered through India, and, on the assumption that ultimately 
there will be 150 industrial schools, about six visiting experts would be required 
(see para. 352). 


364. In the aggregate a great deal of money has been spent in the past 


demonstrations, upon experiments and demonstrations; but little or no information is ayailable 


Rs. 6,50,000. 


regarding the conditions under which these were carried on, and this expend- 
iture consequently affords no useful basis for future estimates. In the 
Memorandum on the Department of Industries in the Madras Presidency, 
Appendix J, we find that the experimental manufacture of aluminium ware 
was carried on for six years and resulted in a nett profit of Rs. 30,000; 
while chrome-leather experiments extended over seven years and cost in 
all Rs, 55,000. Similarly, in regard to weaving, Rs. 85,000 was the 
nett expenditure in 15 years. These figures show that a great deal of 
work can be done for comparatively little money; but, on the other hand, 
pumping and boring operations in 11 years have cost Rs. 6,80,000, and the 
bndget estimates for 1917-18 provide for an expenditure of Rs. 1,48,000, 


Against this charge, a sum of Rs. 85,000 in receipts from fees is estimated. . 


We find that in the budget of the Madras Department of Industries for 1917- 
18 a provision of Rs. 1,18,000 is made for industrial experiments, and that, in 
the Agricultural Department's budget, the sugarcane breeding station at 


Coimbatore is estimated to cost Rs. 42,000 a year. Excluding such experi- 


ments and demonstrations as may properly fall within the purview of the 


< 
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imperial department, we have come to the conclusion that under this head the 
following provisions should be made for the provincial departments :— 
r Rs. 

Madras . 

Bombay 

Bengal . 

United Provinces 

Burma e 


Punjab . ‘ - ° , é . PA ; 


; | 1,00,000 each. 


Central Provinces 
Bibar and Orissa 
Assam , Z ; - ‘ 
North-West Frontier Province . 


1 
50,000 each. 
J 


} 25,000 each. F 


These sums do not include the salaries of the officers wo would control 
such work, which would be borne on the provincial establishments. 


365. The work of giving advice and assistance to local industries will form Professional 
part of the duties of the Director of Industries and his staff and should involve Sdvige and 
no expenditure beyond that provided under the head of “ Administration and jooa) industries. 
control” ; in fact, under this head, there should be a gradually increasing 
income, as only in backward tracts should such work be undertaken without 
fees. We have seen that such fees are already levied in the Madras Presidency, 
and we gather that they have not proved deterrent to industrial progress, while 
they prevent much waste of time in dealing with futile applications. The 
Madras rules, as sanctioned in Government Order No. 856, dated August 

‘10th, 1916, will illustrate the lines on which it has been found possible 
to work such a system. 


366, In Chapter XX we recommend the grant of advances and Grant of loans 
hire-purchase loans on the lines that have been experimentally followed 94 the el 
in Madras and Mysore, and we estimate that, when the provincial ingpection of 
Departments of Industries are fully equipped, advances to the extent of about a rural industries, 
crore of rupees a year might be taken with good results, The whole of this Bs- 12,72,000. 
money would be spent on the equipment of cottage industries and the establish- 
ment of comparatively small factories, or of power plant mainly engaged 
either in lifting water for irrigation or in the preparation of local raw produce, 
largely agricultural. The administration of these loans would necessitate the 
examination of the security tendered by the applicants, and the consideration 
of their capacity to carry orf the work that they propose to take up. In almost 
every case it would also involve a very careful scrutiny of the conditions 
affecting the success of the enterprise. Where loans are granted, it will almost 
inevitably follow that plans and estimates will have to be prepared, the 
machinery purchased and erected, the staff to work it trained and, finally, the 
plant handed over in good working order. To perform these duties we have 
proposed, under the head ‘* Administration and control ", the appointment of 
Deputy Directors with experience in mechanical engineering, and they 
should be assisted by a sufficient subordinate engineering establishment, most 
of which would be organised in territorial charges. We think that at first 
the enquiries into titles and encumbrances of landed property might be 
conducted by the local revenue staff; later on, if the work increases largely, 
special arrangements may prove necessary. Fora major province making 
advances which would ayerage about 10 lakhs of rupees a year, and be 
_recoverable within a period of six years, the maximum outstandings would 
amount to G0 lakhs of rupees which, at 6} per cent. interest, would yield a 
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revenue of Rs. 3,75,000. As the rate for ¢akari loans was fixed when the 
conditions under which the Government of India could borrow money were 
very different from those now existing it would be necessary to consider 
whether the interest chargeable should not be raised to a figure which would 
render this important branch of the work more or less self-supporting. Insome 
at least of the major provinces we anticipate that employment may be found 
within five years for about 15 circle officers in each, who with their establish- 
ments would cost on an average Rs. 1,000 a month each. Roughly, it may be 
assumed that at least one-third of their work would be connected with the 
disbursing of loans and the carrying out of hire-purchase agreements; and, on 
this assumption, and taking the cost of supervision and establishment into 
account, there would be chargeable against the loans account in such a 
province, as the cost of administration, about Rs. 80,000 a year. If, for 
example, money can be borrowed at 54 per cent. interest, the charges would 
amount to Rs. 3,350,000, and the cost of administration to Rs. 80,000, making a 
total of Rs. 4,10,000, which would be covered by a rate of interest on the loans 
of 7 per cent. It would not press unduly on borrowers if 7} per cent. were 
charged to allow a margin for contingencies. This should not prove at alla 
heavy burden, as experience has shown that the economic results of such 
loans, when properly expended, are very striking, and not a few instances 
have occurred in which the whole capital outlay has been recouped within one 
or two years. It should be the policy of the Departments of Industries to 
make the work of supervision and inspection as far as possible self-supporting. 
Efforts should be also made to encourage the establishment of rural engineer- 
ing factories capable of taking over the work which, in the first instance, would 
haye to be done under the supervision of circle officers; the facilities which, 
we have proposed for training mechanical engineers would help to render this 


possible, 


367, From the Budget Estimates of 1917-18 the following tabular 
statement has been prepared showing the expenditure on the inspection of 
factories and steam boilers. 





a Factories. | Boilers. 

Ss ee ree et no Eee 69,000 | 92,000 
Bengal . : . : . . ; ; . ; 62,000 | 
a AD tale a | ee? ae ee $2,200 | $2,100 
Burma. ; : : : - : ; ; 17,300 

United Provinces . ; . : . : ; : 16,700 25,200 
eS ee hk a wT ek 13,600 14,900 
Central Province 25,600 
Bihar and Orissa, , ; ; - . ‘ > 700 | 

Ne | 


| Tora, | 2,13,500 | 1,89,800- 
ee 
We have uo additions or alterations to suggest under these heads. 


223 

868. The collection of commercial and industrial intelligence would be Collection of 
effected by the various members of the departmental staff in the course of their commercial and 
ordinary work. ‘The territorial organisation of the staff would no doubt intenicence, 
render this easier. A compiling and recording agency would be required, Rs. 36,000. 
which is included in our estimate of the Director's office charges. In the 
case of Bombay and Calcutta, we have recommended the appointment of 
special provincial officers for commercial and industrial intelligence; their 
salaries, in consideration of the work which the commercial importance of 
these cities would entail, should be Rs. 1,500 a month. 

369. The share of the cost shown in the present estimate under the head, Purchase of 
Stores (Imperial), which would ultimately be made over to provincial depart- stores, 
ments, would depend on the decision reached as a result of the special enquiry 
which we have already suggested. 


Capital Expenditure—(a) Recommended Schemes, 

Under the head of capital expenditure it is possible to furnish only a 
rough estimate based upon the figures which we have obtained regarding the cost 
of buildings and equipment of existing institutions, and upon the immediate 
needs of the provinces, so far as we can estimate these, 


370, We have already stated that we think provision should be made for Industrial 
training 15,000 pupils, and that the average cost of the industrial schools and os ana 
their equipment will be Rs. 500 per pupil. This involves a total expenditure ~ ms 80.000, 
of Ks. 75 lakhs, from which must be deducted the value of such existing 
institutions as may prove suitable, From ‘able D it will be seen that there 
are at the present time 151 schools owned as follows :— 














Owner. No. No, of pilbils 

a Sa se Ee 2 ee ees 
Government . ‘ : 3 . . ; ; | 38 3,401 
Local Funds and Municipalities . ; : 11 2,408 
Private bodies receiving grants-in-aid . : ; ! : 85 4,002 
Private bodies not receiving grants-inaid = =2 sw | 17 518 
Tora. ‘ 181 10,037 





Some of these may disappear, others may be greatly modified, and new 
schools may be started. It would not be safe to reckon that more than Rs. 20 
lakhs ean be taken as the value of buildings that would be of use under our 
proposed scheme ; and the nett cost would be, therefore, Rs, 55 lakhs, 


$71. The following tabular statement shows the amounts which we think Technological 


should be provided for each province for technological institutes aan Rs, 47, 00, po 
lis. 
Burma : : : ‘ > : : ; ; i] 
Bihar and Orissa’ ; : P : F , . 13 
United Provinces é E : ‘ . ‘ : ; 6 
Bengal : ; - . : P ; . : ‘ 10 
Madras. : : - ' ‘* ‘ . ’ ; 5 
Bombay . : ‘ . . , . . : 5 


At present, beyond the school of engineering at Insein, no provision has 
been made for technical education in Burma. A technological institute is 
needed in or near Rangoon which should at the outset provide accommodation 


‘ 


I 


Rs. 40,00,000. 


Workshops and 
attached to 


Directors’ Offices, 


Bs. 8,00,00°. 
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for about 100 students. The capital outlay per head would be considerably 
above the average rates shown in paragraph 860 in view of the high cost of 
materials in Burma and of the fact that the institute would be at first on 4 
limited scale. We have, therefore, proposed a total expenditure of Rs. eight 
lakhs. 

Technological institutes would be required for Bihar and Orissa and for 
the United Provinces, which might be at Bankipore and Cawnpore, respectively ; 
for each of these an initial outlay of Rs. six lakhs should be sufficient. The 
former province woald also require a school of mines at Dhanbaid and 
improved accommodation for evening classes on the coal fields costing in all 
Its. 7,07,000, or (say) seven lakhs of rupees. 


Bengal has at present only the Sibpur College of Engineering; chemical 
technology is inadequately provided for, and about Ks, four lakhs could usefully 
be spent on developments for this purpose. A technical institute might be 
required at Dacca on a similar scale to those we have proposed for Bankipore 
and Cawnpore. This would make the total expenditure on capital account in 
Bengal Rs. ten lakhs, 


The College of Engineering, Madras, at a cost of Rs, five lakhs, can he 
expanded into a technological institute to which the Leather Trade School 
should be attached. 


In the Bombay Presidency there is already the Victoria Jubilee Technical 
Institute and the Poona College of Engineering; these can be - usefully 
developed, the former with special reference to chemical, and the latter to 
electrical, technology, at an estimated cost of Rs. 2} lakhs each. 


fotalforIndia . =. #« ++. #« «© + «  Rea,-47,00,000 


372. In.connection with railway workshops or large engineering establish- 
ments, we propose the establishment of ten schools, each capable of dealing 
with about 200 apprentices. These schools would be located alongside suitable 
existing workshops, which would result in the following distribution :—one 
each in Madras, United Provinces, Punjab, Bihar and Orissa, Burma, and 
Assam, and two each in Bengal and Bombay. We estimate that each school 
will cost about Rs. four lakhs, made up as follows :—- i 

S. 
Hostels for 200 apprentices . : : ° ‘ . 200,000 
School buildings a ye lla 9 amy 75,000 
Models, furniture, and equipment . : . : : 25,000 
Houses for staff . ‘ ; ; j : 1,00,000 





$,00,000 


No provision has been made for the cost of the site, as land can usually be 
provided free of cost. 


For ten schools the capital charge will be Rs. 40 lakhs. 


373. We gathered from the experience acquired-in Madras that a 
technically qualified Director of Industries would find it extremely convenient, 
for the purposes of test and experiment, and for the expeditious transaction 
of current work, to have a small mechanical workshop and laboratory for both 
chemical and physical tests, Provision for the upkeep of this has been made under 
the heading of establishment, and the cost of materials and experiments would be 
met from the provision for experiments and demonstrations. These workshops 
and Jaboratories may be estimated to cost eventually from Rs. 50,000 to 
Ks. 1,00,000, but would only gradually be built up as work developes and 


: 
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industrial progress is made. A total provision of Rs. eight lakhs, which would 
he spread over about five years, is deémed sufficient for this itew. 


Capital Expenditure—(b) Possible Schemes. 


374. The remaining proposals involving capital expenditure are :— 


(1) The Metallurgical Research Institute at Sakchi. 
(2) The Central Chemical Research Institute. 


(8) The Imperial Engineering College. 


In regard to the first two of these, however, we have only suggested their 
examination by expert commitiees; while we do not contemplate the early 
establishment of either the second or the third. It is, therefore, perhaps needless 
at this stage to do more than indicate roughly our own opinion of the scale on 
wifich we think they should be undertaken. In putting forward the figures 
given below we have carefully scrutinised the expenditure incurred in recent 
years on the highest-grade teaching and research institutes which have been 
started. 


The Central Chemical Research Institute should be on a slightly larger 
scale than the Indian Institute of Science at Bangalore, and may, therefore, he 
estimated to cost Rs. 20 lakhs. The Imperial Engineering College should, we 
think, provide ultimately for about 500 students which, at the rate we have 
already given, riz., Rs. 6,000 per head, would cost Rs. 30 lakhs. The Metallurgi- 
cal Institute at Sakehi would probably provide a four years’ course for 50 
metallurgical students. Owing to the expensive character of the equipment 
required for metallurgical experiments, and the relatively small number of 
students to be provided for compared with the other technological institutes 


we have proposed, the capital cost may be taken at Rs. 8,000 per head, or 
Rs. 16 lakhs in all. 


Summary of Estimates. 


875. Statements IT and III, appended to this Chapter, show in a tabular 
form the annual charges on account of the imperial and the provincial Depart- 
ments of Industries, which amount to Rs. 24,63,900 and Rs, 98,98,500, respect- 
ively, or Rs. 1,28,62,400 in all, Only new expenditure has been included in the 
figures for the imperial department ; but, in the case of the provincial estimates, 
it is necessary to set off against the proposed expenditure the existing charges, 
which cannot be exactly determined, but are approximately Rs. 38,00,000, 
including Rs. 27,00,000, shown in Table B as the existing cost of industrialand 
technical education, Rs. four lakhs for Factories and Boiler Inspection (para. 
367), and iis. seven lakhs on Industrial Departments. A further deduction 
should be anade on account of local contributions, to which reference is made 
in para 362, but it is impossible to estimate the precise share which local bodies 
may be willing to take in the provision of industrial education. Omitting 
this latter, the total additional recurring charges, therefore, would be in the 
neighbourhood of Rs. 86 lakhs. ; 


In Statement IV the estimated capital expenditure under various heads is 
shown. It amounts to Rs. 150 lakhs, with a further possible expenditure of 
Rs. 66 lakhs. We consider that an annual grant of Rs. 30 lakhs for about 
seven years will meet the demands which are likely to be made if the schemes 
which we have recommended are carried out. 


Rs. 66,00,000, 
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SRATRMENT TIT, 
Suwmany or Iurnerat. axp Provincrat Reoveria Exrexprroee. 
Imperial Expenditure. Re 


Department of Indastries i infike , . 5,47,400 
Commercial Intelligence hay 56,000 
Indian Trade Commissioner. ° 25,500 
Stores . . ; 8,56,000 
Visiting Siperts for Industrial Education : . 99,200 
Hydrographic Survey . . + : _ ,00,000 
Central Chemical Laboratory . . 5,00,000 
Research and Demonstration Factories : 1,00,000 


——-24,64,100 
Less savings on Salt 200 


Total 24,63,900 


Provincial Erpenditure. 
Bombay , 
Bengal lg 
United Provinces 


Madras, - i 


16,04,000 

15,97,300 

13,79,300 

10,27,700 © 
8,22,500 

_ 7,831,100 
5,86,600 
3,37,000 
1,22,000 


Total .  98,98,500 98,98,500 
Grand Total =, —1,23,62,400 


Bihar and Orissa 

Burma . . 

Punjab sg 

Central Proviacss | 

Assam . 

North-West Frontier Broviaes 
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STATEMENT IV. 


Estrruare ov Caritar Expenprrunr. 
(a) Recommended Schemes. 
Rs. 


Industrial Schools : ° : . . 55,00,000 
Technological Institutes . . . . . 47,00,000 
Mechanical Engineering Schools. 40,00,000 
Workshops and Laboratories attached to Director's Offices $,00,000 


1,50,00,000 


* 


(3) Possible Schemes. 


+ 16,00,000 
>‘s 80,00,000 
- 20,00,000 


66,00,000 
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CHAPTER XXIV, 


SUMMARY OF RECOMMENDATIONS. 


Chapter I, Rural India, past and present. Chapter II. Some Indus- 
trial Centres and Districts, 


(1) The first two chapters are introductory and descriptive, the case 
of Burma. being specially dealt with. 


Chapter III. Raw Materials for Industries. 


(2) Indian industries must be largely based on agricultural products, and 
the Agricultural Services require strengthening to undertake the necessary 
research work. Attention is specially directed to the problems presented by 
cotton cultivation, by sugar cultivation and manufacture, and the necessity for 
scientific work on oil seeds is brought to notice. 


(3) The trade in hides and skins and the tanning industry are of great 
importance. The solution of the existing problems lies in stimulating the 
production of leather and of lightly-tanned hides and skins. The possession of 
an abundance and great variety of natural tan-stuffs lends special importance 
to this industry in India. 


(4) The mineral resources of India offer opportunities for important 
deyelopments. 


(5) The forest estates of Government yield inadequate returns, and an 
expert service of forest engineers is required to facilitate extraction. Provision 
for the training of forest engineers should be made in India. 

(6) Special measures are required to bring timbers of the less-known 
species to the notice of consumers. Government depéts under the charge of 
officers selected for their commercial aptitude should be established for this 
purpose. 

(7) The staff and equipment of the Forest Research Institute at Dehra 
Dun are insufficient and additions to the staff are necessary. 

(8) The Departments of Industries should co-operate with the Forest 
Department to create the necessary link between the research officers and 
possible consumers of special timbers. 

(9) Plantations should be established to secure a concentrated and, there- 
fore, cheap supply of suitable wood for special industries and for fuel. 

(10) Indian fisheries (especially deep-sea fisheries) have been neglected, 
except in the case of Madras, and their possibilities should be developed by 
properly equipped Fisheries Departments. Scientific ichthyologists should be 
added to the Zoological Survey. ‘The creation of Fisheries Departments in 


Vide Appen- 
dices B and C. 


Vide Appendix 
Dd. 


Vide Chaplers 
IV, XXII. 
Appendices F, F. 


Burma and Bombay, and a substantial addition to the staff of the Bengal - 


Fisheries Department, are suggested. 


Chapter IV. Industrial Deficiencies of India. 


(11) The industrial deficiencies described show the national necessity of 
30 4 
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establishing certain “ key” industries. Where seerct or very highly specialised 
processes of manufacture are involved, Government should take steps to 
facilitate their introduction. 


Chapter V. Industries and Agriculture. 


(12) There are many ways in which the employment of power or hand- 
driven machinery can assist the agriculturist, particularly in respect of irriga- 
tion, sugaf production and ojl milling. 

(13) The demand for machinery for these processes would lead to the 
establishment of agricultural engineering works. 

Vide Recom- (14) Close co-operation between the Departments of Industries and Agri- 
mendation (132). culture is needed. 
(15) The Direetor of Industries in.cach province should have a workshop 
and laboratory equipped for the mechanical testing of small prime-movers and 
of the machinery that they are intended to drive. 


(16) The possibility of irrigation in Sind by means of pumps should be 
considered in connection with the Indus barrage scheme, in order to estimate 
the commercial practicability of growing Egyptian cotton on a large scale. 


Chapter VI. Power. 


Vide also para- (17) A special survey of the coal situation in India shonld be undertaken 

‘graph 26, at an carly date, with a view to introducing economies in’ the methods of 
mining and consumption. Such a review of the fuel situation in eastern India 
should include an examination of the measures in progress for rendering more 
accessible the undeveloped fields of Assam. 


*. 


(18) There are great advantages in using wood fuel after conversion into 
gas rather than directly, and, in particular, in employing charcoal for the 
production of gas after the removal of the by-products which are of value 
for industrial purposes. Any methods which are likely to cheapen the cost 
of fuel4for gas plants should be the subject of detailed investigation and trial. 

(19) Possible sources of industrial alcolijl should be investigated. A 
liberal policy should be followed by the excise authorities when commercial 
requirements conflict with excise regulations. 


* (20) The utilisation of water power is of the highest importance in yiew 
of the necessity of creating electro-chemical and thermo-electric industries and 
of economising the use of coal. An organisation should at once be created by 
Government to carry out a systematic survey of the hydro-electric possibilities, 
Standard conditions for hydro-electric licenses should be prescribed, 

(21) Leases of water power to private persons™should provide for the 
resumption or transfer of rights and for the acquisition of the hydro-electric 
plant on an equitable basis, should it become necessary in tle public interest 

_ or should the initial industrial undertaking be compelled at any time to sense 
working. 
. (22) Proposals for generating water power froni canal falls and other 
irrigation works should he considered by a joint committee composed of officers 
of the Public Works and Irrigation Departments. 
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Chapter VII. The Indian in Industries. Chapter VIII. Govern- 
ment Industrial Policy in recent years. 


(23) These chapters are wholly descriptive. 


Chapter IX. The Organisation of Scientific and Technical Services, 
and the Provision for Research Work in India and Abroad. 


(21) In future all scientific officers should be recruited into imperial 
services, but placed under Local Governments or departments of the Govern- 
ment of India for administrative control. Their purely scientific work should 
be subject to the criticism and advice of the head of their service, transmitted 
through their administrative superiors. An imperial Indian Chemical Service 
is most urgently required. 

(25) A special committee should be appointed, including a distinguished 
chemist from abroad, to formulate proposals for the permanent organisation 
and terms of service of the staff, and for the location and equipment of research 
laboratories. : . 


(26) In the case of other scientific subjects, such as botany, bacteriology, 
zoology and entomology (which last should be recognised as a distinct 
administrative unit), imperial services should similarly be organised; and 
suitable committees might be appointed to work out details. 

(27) Conditions are suggested to govern the relations between Government 
research officers and private industrialists who may desire to employ them on 
specific problems. 


(28) Recruits for the scientific services should be drawn as far as possible 
from the Indian Universities and institutes. At first it will be necessary to 
import a number of specialists from England, but the ultimate object should be 
to man the services with officers trained in this country. 


(29) The most promising bases for the establishment of specialised institutes 
of research will be at the chief centres of industries; but expert opinion is 
necessary to fix the location of these institutes. This subject should be 
included in the scope of enquiry of the committees recommended to work out 
the organisation of the scientific services. 


(80) There are serious drawbacks to research work connected with Indian 
problems being undertaken abroad, and there is no longer any justification for 
the expenditure of Indian revenues on the maintenance of the Scientific and 
Technical Department of the Imperial Institute. In the rare cases which 
necessitate reference to British or foreign specialists, scientific officers in the 
Indian services should be empowered to communicate, through a recognised 
channel, with the Scientific and Technical Research Depariment recently 
established in England. 


Chapter X. Industrial and Technical Education. 


(31) The existing system of State technical scholarships for study abroad, 
though greatly improved by the revised Government rules recently issued, 
should not be utilised to enable students to acquire training in industries new to - 
India. These scholarships should be granted only to men with some experience 
in existing industries, to enable them to acquire further specialised knowledge, 
and should not be awarded in respect of subjects for which adequate educational 
facilities are available in the country. 





(82) Suitable primary education for the artisan and labouring population 
is- urgently necessary. When private employers undertake the task of pro- 
viding it, they should be assisted by Local Governments. 

(33) Industrial schools should be controlled by the Departments of 
Industries. Their head masters must possess practical skill in the industries 
taught and knowledge of their economic conditions. These schools are a 
means of suitable training for cottage, but not for organised, industries. 


(34) Organised industries may be divided into two classes, manipulative, 
such as mechanical engineering, and non-manipulative or operative, such as 
the manufacture of chemicals. Training for manipulative industries should 
be given in the works themselves, to which theoretical classes should be 
attached. There are certain cases where the individual concerns are not large 
enough for this; these can sometimes be conveniently dealt with by central 
teaching institutions serving a group of works; but where such an arrangement 
is impossible, and in the case of the textile trade where the preliminary 
training can best be given in a school, instruction may be more conveniently 
provided in technigal schools with workshops or instructional factories attached. 


(35) In the case of non-manipulative industries the necessary training can 
usually be given in a teaching institution; but practical experience is needed 
if the student is to rise in his profession. In these industries, the instruction 
should be mainly technological, e.g., ina branch of applied chemistry, with some 
training in engineering, and can be given ina teaching institution, The 
necessary practical experience must be gained in the factory, in which the 
student’s technological training will qualify him at once for employment. 


(36) The training required for mechanical engineering, as an example of 
a manipulative industry, is discussed in detail. 


(37) At the large engineering shops practical training should be given 
to artisan apprentices on an organised system, with teaching in shop hours; 
and the apprentices should be paid wages, a part of which they might receive 
in the form of deferred pay on leaving. 


(38) In the case of foremen a system of apprenticeship on conditions that 
should attract middle-class Indian youths is suggested, with teaching in shop 
hours of a more advanced type than in the case of artisan apprentices, and~ 
providing for boys who would start at a somewhat higher age, 


(89) In the case of mechanical engineers also, the large engineering shops 
should be used as the practical training ground; but a greater proportion of the 
time should be devoted to theoretical teaching of a higher kind than is 
necessary for foremen, Those students who desire it may, after completing 
their shop training, take courses in special subjects at an engineering college. 


(40) ‘The engineering colleges should, as soon as is practicable, make over 
the training of subordinates to lower-grade institutions, and should add depart- 
morts for technological training: These colleges should be administered by 
Councils, on which the University, the Departments of Industries, and 
employers should be represented, while the Council should have the privilege 
of electing a certain number of its members to represent it on the University 
Senate. The Universities would decide which of the college courses should 
qualify students to sit fora degree. 


(41) In addition to the existing provincial institutions, two imperial 
colleges secm likely to be needed ultimately, one for the highest-grade teaching 
of engineering and the other for metallurgy and mineral technology. 
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(42) Government should encourage the foundation in India of scientific 
and technical societies on the lines of the London institutions. | 


(43) It is recommended that the engineering classes in the Victoria 
Jubilee Technical Institute, Bombay, should be adapted to meet the require. 
ments of the apprentices in the railway and other workshops in Bombay, and 
that the courses in technology should be supplemented by two years’ practical 
work before the full diploma can be gained. 


(44) As regards mining, the evening classes on the coal fields should be 
retained and improved ; and the scheme put forward for a school of mines at 
Dhanbaid is preferable to the present arrangements at Sibpur and should be 
adopted. Meanwhile, the existing course at Sibpurshould be improved. 


(45) The technical school at Sakchi for metallurgical training propbsed 
by the Bihar and Orissa Government is approved, but without prejudice to the 
possibility of a higher-grade institution. 

(46) In respect of commercial education it is of the utmost importance to 
secure the co-operation of “commercial men, Commercial colleges should be 
administered by Councils consisting largely of business men with representa- 
tives of the Universities ; these Councils shouldalso elect from among their 
members delegates to the University Senates. The Universities should retain 
the right to prescribe which courses of the colleges shall qualify a student to 
sit for a University degree. 


(47) All industrial and technical institutions of less than collegiate rank #44¢ also 
should be controlled by the Department of Industries, though the advice and ation (gg) 
co-operation of the Department of Education is desirable. 


(48) To prevent inefficient or misdirected teaching, inspection and advice 
by officers of the imperial Department of Industries would for some time he of 
great assistance to provincial departments, 


Chapter XI. Commercial and Industrial Intelligence. 


(49) Commercial and industrial statistics should not be commented on except 
‘by an agency which has expert knowledge of their significance. The Director 
of Statistics should be a compiling officer only. 


(50) The Director of Commercial and Industrial Intelligence, whose head- 
quarters should be in Caleutta, should be supplied with information by 
provincial Directors and hy the special provincial intelligence officers proposed 
for Calcutta and Bombay. The help of commercial associations should be 
utilised so far as possible. 

(51) He should advise the Goyernment of India regarding commercial 
questions, especially those relating to overseas trade. He should also answer 
enquiries from the public, but should refer those relating to technical matters 
to the appropriate expert department. 

(52) Crop forecasts should be prepared by the Agricultural Department, 
as soon as its staff is sufficiently strong to undertake the task. 

(53) More complete information regarding industrial employment and 
production is required. 

(54) The}Indian Trade Commissioner in London should be assisted by 
temporarily seconded members of the Agricultural, Forest and Geological] 
Survey Departments. 
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(55) Government, should consider the desirability of establishing Indian 
trade agencies after the war in other countries, such as East Africa and 
Mesopotamia. 

(56) The Indian Trade Journal should be replaced by periodical bulletins. 
More use should be made of the press for disseminating current industrial and 
commercial information. . 


Chapter XII. Government Purchase of Stores. 


(57) The creation of an organisation for the purcha® and inspection of 
stores in India is recommended working under the Imperial Department of 
Industries and the local Departments of Industries in each province. 


(58) The appointment of a small expert committee is proposed to consider 
the precise allocation of spheres of action between the imperial and provincial 
agencies. a 

(59) All indents for Government and railway stores should be met, as far 
as is practicable, in India. Indents from provincial officers should be dealt with 
first by the provincial Directors, who should fill them to the utmost possible 
extent from local manufactures, 


(60) The remaining items should be forwarded to the Controller-General 
of Stores with the Government of India, who would issue orders for those 
items which could be advantageously obtained in India and would purchase 
' the residue through the Stores Department of the India Office, Indents from 
Government railways and from such other railways as desire to participate 
in the scheme should be dealt with by the Controller-General of Stores, in the 
same way. The stocks would not be held by the Stores Department. 


(61) Provincial Departments of Industries should, so far as their equipment 
permits, inspect the goods supplied through them. They should include, in 
the larger provinces, an experienced officer who would be responsible for local 
purchases. Interchange of information with one another and with the 
Controller-General of Industries would make it possible for provincial Directors 
to purchase stores from other provinces direct. 


(62) For some time to come inspection work should be performed mainly 
by an imperial inspecting staff, which would also collect information regarding 
the manufacturing possibilities of the country. 


(63) The purchase of stores in India would be facilitated by the existence 
of an agency in India for preparing specifications in certain cases. 

(64) The Controller-General of Stores should have his headquarters at 
Calcutta and should work in close contact with the Director of Commercial 
and Industrial Intelligence. His annual report should include, for the 
information of manufacturers in India, a classified statement of the articles 
obtained by him here and from abroad. 


‘. 


Chapter XIII. Land Acquisition in relation to Industries. 


(65) Provision should be made, where necessary, in local laws to enable 
persons, who are prevented by legal restrictions from transferring their lands 
or from conferring an absolute title therein, todo so with the sanction of 
some proper aathority, when ths laalis required fo: an inlastrid eaterprize, 
more particularly for the housing of industrial labour. 
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(66) Government seems to have been uncertain in the past as to the 
applicability of the Att to land required by industrial concerns ; and a 
criterion is proposed by which the Local Government may determine the cases in 
which compulsory acquisition under section 40 (i) (4) of the Land Acquisition 
Act may be effected on behalf of an industrial concern, These suggestions 
apparently do not involve any amendment of the Act, though, if they do, this . 
should be undertaken. | 

(67) In certain cases, on the recommendation of local bodies, Government Vide also 
should compulsorily acquire Jand to provide fresh sites for industries, which it Gate SS 
is necessary to remove on grounds of public health, and for industrial dwellings, 

(68) In all cases where land is acquired compulsorily for industrial 
enterprises, cultivators or house owners so dispossessed should be offered suitable 
land in exchange or part exchange. 


Chapter XIV- Technical Assistance to Industries by Government. 


(69) Direct technical assistance by Government is necessary to encourage 
certain classes of industries. 


(70) The functions and limitations of pioneering and demonstration 
factories are described. 


(71) For cottage industries, peripatetic demonstrations of improved Vide also 
processes and machinery are most important, and the provision of new patterns Chapter XVII. 
and designs must be arranged for. The organisation of production by the wa 
establishment of small auxiliary factories and the employment of labour-saving 
devices are very desirable. 

(72) For organised industries, in addition to assistance in starting new 
industrial undertakings, useful work can be done by Government in helping the 
owners and managers of small power plants to maintain them in good working 
condition. 


(73) While ordinarily Government should itself carry on industrial opera- 
tions only for the manufacture of lethal munitions, it will be necessary in some 
cases to control and assist private factories capable of producing military 
necessities. Assistance will also be required for industries of national economic 
importance. 

(74) The above duties cannot be performed without properly eqnipped 
Departments of Industries, both imperial and provincial. While the utmost 
possible decentralisation is desirable, there are certain functions for which the 
Imperial Government must be responsible. 


Chapter XV. Miscellaneous ‘Points of Government Law and Prac- 
tice affecting Industries. 


(75) Power-driven machinery should not be allowed in jails. Provincial The Employment 
Directors of Industries and their Boards should be authorised to make recom- % 4ail Labour, 
mendations to the Local Government on the employment of jail labour. 

(76) The legislation now being undertaken by provincial Governments for The Prevention 
the prevention of the adulteration of foodstuffs and drugs is approved. The of Adulteration, 
agency for enforcing the existing Acts should be considerably strengthened. 

(77) Regarding the adulteration of raw produce for export or local manu- 
acture, action should be left to the trade itself. Government should do what it 
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ean to strengthen the hands of local mercantile bodies who are interested in such 
matters, + . 
(78) A system of Government certificates of quality is impracticable and 


unnecessary, except in the case of fertilisers, for which an Act similar to the 
Fertilisers and Feeding Stuffs Act of 1906 (Great Britain) should be introduced. 


The Adminis- (79) The principles laid down by the Publie Services Commission in 


Beery ee dealing with the Boiler Inspection Department are endorsed. The following 


‘Mover Acts. recommendations are added :— 
(a) Boiler inspection should be a duty of the provincial Departments of 


_ 


Industries. 
(6) The rules for determining permissible pressures for boilers should 
apply to the whole of India. 


(c) The laws compelling persons in charge of boilers to possess certificates 
should be abolished. 


The Mining (80) The favourable consideration of Government is asked for the proposed 
strengthening of the Geological Survey, which should include a suitable staff 
to inspect Government concessions and to advise small mine owners. 


(81) Such inspection would insure the due fulfilment of the conditions of 
prospecting licenses and permit of their being framed on more elastic lines, 
Local Governments should have power to extend their duration up to 5 years 
in"cases where the work of proving the existence of minerals necessitates 
operations on a very extensive scale, 


(82) The present mining lease form might be considerably shortened and 
simplified by including some of its provisions in local rules, 


(88) Certain provinces should prepare Mining’ Manuals similar to those 
published in the Centra] Provinces and Burma. 


The Adminis- (84) The status of Electric Inspectors should be improved in order to secure 
tration of OME more highly qualified men. 


Electricity 
(85) To ensure intelligent liberality in the interpretation of the rules, 
the appointment of provincial Advisory Boards, as contemplated in section 35 
of the Act, is proposed. These Boards should be permitted, when necessary, to 
consult expertssuch as the Electrical Adviser to the Government of India. 


(86) Government should encourage the industrial use of electricity 
supplied from central generating stations. The law should, if necessary, be 
amended, so asto permit of the load factor being taken into account in fixing 
the charges. 


(87) The Electric Inspectors should be transferred from the control of’ the 
Public Works Department to that of the Department of Industries. 


Patents, Trade (88) No change is needed in the existing patent law, which seems well 

Marks, — suited to Indian conditions, nor is it desirable at present for India to join the 

Business Names. 7 ternational Convention, but the position may have to be reconsidered if 
patent law is consolidated throughout the Empire. 


(89) The registration of trade marks or business names is not recom- 
mended. : 


Registration of (90) With a view to legislation to secure the compulsory registration of 

Parinerships, partnerships, Government should consider a suggestion that members of a joint 
Hindu family should be regarded as a single unit for the purposes of registra- 
tion, 
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Chapter XVI. The Welfare of Factory Labour. 


(91) The inefficiency of Indian labour can be remedied by the provision 
of education, the amelioration of housing conditions, the improvement of public 
health, and a general policy of betterment. 

(92) Compulsory education should be introduced for all classes of children Vide Recom 
in areas where this is feasible; the question of amending the Factories Act ¢ndation (92), 
may then be considered, if necessary. 

(93) As regards housing it has already been recommended that Government Vide Recom- 
should use its power to acquire land on behalf of employers for the housing of ™@™4ation (67). 
labour, subject to certain safeguards. 

(94) Land might also be acquired at the cost of Government or of the 
local authorities concerned, which they might lease at easy rates to 
employers for erecting industrial dwellings. 


(95) Local authorities should be responsible for the development and 
lay-out of industrial areas on suitable lines, and for securing the maintenance 
of proper sanitary. conditions in such areas, 


(96) It would be undesirable and unjust to compel individual employers 
to house their own labour. 


(97) The question of congestion in Bombay must however be taken up Special proposals 
at once. The scheme for industrial housing prepared by the Improvement for Bombay. 
Trust might be continued slong with the measures which are proposed below 
to meet the special difficulties existing in Bombay. 


(95) To avoid congestion in future no industrial concerns should be 
started, except in the north-east of the island of Bombay or in south-east of 
Salsette, without the consent of the Municipality. In the area set aside for 
industrial development, the requisite powers should be taken by the local 
authorities to determine whether certain classes of industries should be admitted 
to certain sites, and the necessary steps should be taken to ensure the develop- 
ment of the settlement on sanitary lines, 


(99) To relieve existing congestion, the railways should be induced to 
locate their new workshops at a reasonable distance from the city and to 
furnish accommodation for their labour in sifu. Government departments and 
public bodies should provide housing of a suitable type for their workmen, 
where possible in the northern industrial area. 


(100) The establishment of improved means of communication, including 
the electrification of suburban railways, and the extension of the tramway 
system, with the object of creating an industrial suburb, is required. 


(101) In the case of employés of industries located in the city, a definite 
standard of accommodation for industrial dwellings should be determined, and 
@ programme of construction worked out and taken up at the expense of the 
local authorities who should then manage the buildings. If the existing 
resources of these bodies, together with such assistance as the Local Govern- 
ment may be able to spare, are not suflicient, further taxation should be 
imposed, mainly on employers. 

(102) The possibility of reducing the present maximum factory hours, Proposals of 
whether by a shift system or otherwise, requires further examination, as the Semetal applicke 
shortening of working hours may. have am important influence in raising the 
standard of comfort, when the workers have learned to employ their leisure 


hours more profitably. : 
Bla 


Vile 
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(103), The policy proposed by the Sanitary Commissioner will improve the 
public health and the efficiency of labour. 
(104) The responsibility for general welfare work among factory 


labourers must devolve mainly on private individuals and associations. 
Government and local bodies, as well as employers, should however assist them 


as far as possible, 


Chapter XVII. Cottage Industries. 


(105) The ordinary census provides an unsatisfactory means for the collec- 
tion of useful occupational statistics, and special enquiries or surveys are 
needed. 

(106) The establishment of central silk-reeling and twisting factories 
is desirable. 


(107) The introduction of better tools and plant and of a more minute 
subdivision of processes should be encouraged by Departments of Industries, 


(108) In the case of weaving, provision should be made in-the weaving 
schools for the instruction of a small number of pupils of a higher class, with 
better educational attainments and prospects of being able to start for them- 
selyes in business. They should be given practice in the control of workmen, 
and should receive a training in the commercial as well as in-the technical side 
of their profession, either in private undertakings run with Government 
assistance as demonstration factories, or in commercial sections attached to 
the industrial schools. } 


‘ 
(109) Directors of Industries should be empowered to grant small loans 
to cottage workers and to supply tools and plant on the hire-purchase system. 


(110) Provincial art officers should maintain a close connection with the 
craftsmen and supply them with new ideas and designs. Periodic exhibitions 


should be held, advertisements issued, and attempts made to introduce the 


art productions of the country to outside markets. 

(111) Emphasis is laid upon the necessity for improving the methods of 
marketing the products of cottage industries. The Departments of Industries 
must create or stimulate the creation of sale agencies in India and, where 
pessible, abroad. 


Chapter XVIII. Co-operation for Small and Cottaze Industries. 


(112) The way to industrial co-operation must be paved by familiarising 
workers with the principles of co-operative credit. 

(113) Certain co-operative functions, such as the joint use of machinery, 
can be better achieved by bodies created ad hoe, than by superimposing them 
as an additional object_on existing primary societies. 

(114) The difficulty of industrial co-operation lies largely in the absence 
of expert but disinterested non-official business helpers. This may be remedied, 
either (a) by the introduction of the small entrepreneur, which, however 
might not prove advantageous to the worker in the long run, or (0) by the 
establishment of sale organisations managed either by Government or by 
private persons, Government should be prepared to risk some loss on ex- 
periments in this direction, 
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(115) Direct assistance in the form of loans should be given by Govern- Phe 
ment to agricultural or industrial societies for the purchase and employment 199), 
forthe common advantage of comparatively costly machinery and plant. 

The Director of Industries should initiate industrial societies and should give 
them advice in technical and commercial matters after they are started; but 
he should not interfere with the administration of the Act and rules. 


(116) The Departments of Industries, Agriculture and Co-operation must Vide 
work closely together. “(132). 


Chapter XIX. Industries and Transport- 


(117) Internal traffic, especially in the cases of raw materials conveyed 
to, or manufactured materials conveyed from, manufacturing centres should 
be rated as nearly as possible on an equality with traffic of the same class and 
over similar distances to and from the ports. 


(118) Rates on traffic to ports should be fixed on the principle of what the 
export traffic can stand over its whole journey to the port of foreign destination. 


(119) The same principle should apply to imports, but the lowest possible 
rates should be allowed for machinery and stores imported for industrial 
use in India. 

(120) The whole distance travelled by a consignment, and not the distance 
travelled over individual lines, should be taken as the basis, when tapering 
rates apply. The way in which these rates, as well as ‘block’ rates and 
‘terminal charges’, have been applied in the past, has tended to operate against 
Indian industries: The total freight charge for a consignment passing over 
several lines should be calculated as a single sum, which should be shared 
between the different railways, allowance being made, where necessary, for 
any extra cost incurred by a particular line. 


(121) The addition of a commercial member to the Railway Board is sug- 
gested. 


(122) Indian industries and commerce should be represented by officers of 
the Department of Industries and also by members of recognised commercial 


bodies at the Railway Conference and at the meetings of the Goods Olassifica- 
tion Committee. 


(128) Special rate concessions for a term of years might be given to new 


industries, when investigation by the Department of Industries shows this to 
be necessary. 


(124) Government should take up the question of improving the existing 
waterways and should give early consideration to the prospective advantages 
of a Waterways Trust in Calcutta, 


(125) The Department of Commerce should take steps to secure harmo- 
nious working between railway and waterway administrations (including 
coastwise traffic) for the development of those parts of the country which are 
served by both. 


Chapter XX. Industrial Finance. : 
(126) In order to meet the difficulties experienced by small and middle- 
class industrialists in obtaining financial facilities and generally to provide a 
more elastic system of industrial finance, industrial banks are needed. An 
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expert cominittee should be appointed to consider what additional banking 
facilities are necessary, whether for the initial or for the current finance of 
industries ; what form of Government assistance or control will be required 
to ensure their extension on sound lines as widely as possible throughout the 
country; and whether they should be of provincial or of imperial scope, or 
whether both these forms might not be combined in a group of institutions 
working together. 
. (127) A scheme is explained for the provision of current finance fo, 
middle-class industrialists, by which the banks would lend money, subject to a 
guarantee by Government after an examination by the Director of Industries 
and his expert staff of the financial standing of the applicant and the pros- 
pects of his business. This scheme deserves attention, at any rate as an interim 
measure until industrial banking facilities are more general. 
(128) In a few cases Government should provide direct financial aid. 
Such assistance might take the form of guarantees of dividends, loans of 
money, undertakings to purchase output, or contributions to share capitai. All 
these forms of aid should be subject to suitable precautions. Government 
_ directors, when appointed, should not act so as to delay decisions, Where 
industrial undertakings receive Government aid, their capital should be raised 
in India, under conditions which will give opportunities to small investors 
and encourage Indians to participate in industrial ventures. Assistance of this 
kind to ‘ national safety’ undertakings should bea matter for the Imperial 
Government ; in other cases, it may be given by Local Governments, if they 
possess the necessary expert staff to estimate the prospects of the proposed under- 
(129) Assistance should also be given to small and cottage industries by 
the local Departments of Industries in the shape of small Government loans 
or by financing the purchase of plant on the hire-purchase system. Fresh 
legislation would be required to ensure a ready means of recovery. of the 
money so advanced, 


Chapter XXI. Provincial Departments of Indastries. 


(130) The creation of specialised Departments of Industries is necessary 

to co-ordinate the various forms of provincial activity which have been suggest- 

‘ed, and to perform certain functions at present entrusted to other non-special- 
ised agencies. 

(131) The; establishment is required in each province of a Department 
of Industries under a Director, who should act as Secretary to Government 
for commercial and industrial subjects. 

(132) To ensure that the Departments of Industries, Agriculture and Co- 
Operative Credit work in close harmony, they should be under the control of 
the same Member of the provincial Executive Council. 


(133) The Director of Industries should be assisted by a Boardeewhose 
members should be appointed by Government, iu some cases on its own selection, 
in others on nomination by suitable public bodies, Where the Board and the 
Director disagree, the matter should be referred to superior authority. The 
Board should consist of not less than 6 or more than 12 persons, who should be” 
oe non-official, The members of the Board and of stb-committees formed 
for spécial purposes might be offered fees and travelling allowances, 


(134) The Board should have power to co-opt members for temporary or 
special purposes and to appoint standing or temporary sub-committees, 
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(185) The Department of Industries should consist, in addition to the 
Director, of a Deputy Director (in the larger provinces), industrial engineers, 
chemists, industrial specialists and teachers, and certain other officers. Initially, 
these officers may be recruited as circumstances best allow; but as the Imperial 
Industrial, and Scientific Services are established, the provincial department 
should obtain its superior officers from these services. They should be entirely 
under the orders of the Local Government. Specialists in various lines of 
applied technology who are engaged in teaching would also serve as advisers to 
Government and to private industrialists. Subordinate officers with a know- 
ledge of mechanical engineering will be poquiyed in territorial charges to help 
small industries. 


Chapter XXII. An Imperial Department of Industries. 


(186) The direction and co-ordination of the general industrial policy of 
the country and the proper performance of certain functions of high national 
importance can only be effected through an Imperial Department of Industries, 
in charge of a Member of the Viceroy’s Executive Council; and there isa 
sufficient number of closely correlated functions to justify the creation of a 
specialised imperial department for their performance. 

(137) Special arrangements are, however, required to secure the prompt 
and efficient performance of the administrative and executive duties which 
will fall to the lot of the imperial department; and also to free the Member 
in charge from routine work, and to leave him leisure to deal with questions 
of policy. ‘ For this purpose we propose the creation ofa Board to be calleq 
the Indian Industries Board, consisting of three members with separate charges. 
The Member in charge of the Department should be President of the Board 
without any special portfolio, but with full power to overrule his colleagues, 
who, however, should have the right to place on record their opinions. The 
Members of the Board should ordinarily hold office for five years only. There 
should also be a Secretary tothe Board and the Department, as well as three 
Assistant Secretaries to the Board. 

(138) The various subjects and departments which the Department of 
Industries would control, including those to be transferred to it from other 
existing departments’of the Government of India, fall into the following 
natural groups. 

Group I— 

Geology and Minerals, 

Salt. 

Explosives and Petroleum. 

The Chemical Service and chemical research. 

Government factories for research or demonstration. 
Group II—. 

Stationery and Printing. 

Commercial and industrial intelligence. 

Stores. 

Factories Act. 

The general encouragement of industries. 

Technical and industrial education, 


———— — — 
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Group [IT— 

Inventions and Designs. 

Steam boilers Acts. 

Electricity. 

Ordnance Factories. 

Inspection of ordnance manufactures. 
Fach of these should be under a separate member of the Industries Board, 


who would control the departments subordinate to him. . 


(189) In order to secure unity of administration, the headquarters of 
the Board should be with the Government of India, though its members 
should tour frequently. 

(140) The Board and the Department should be assisted by a part-time 
Financial Adviser, who should he given a seat on the Board. 

(141) An examination of the functions and qualifications of the officers 
subordinate to the Board, of the members of the Board itself, and of the higher 
provincial officers, shows that all require technical, business and administrative 
experience for the proper performance of their duties. 

(142) It therefore seems necessary to create an Imperial Industrial Service 
to meet the requirements of the industrial departments throughout the country. 
This will also afford means of training qualified Indians to fill the higher 
appointments. 

(148) The ordnance factories, if they are to be managed by a civil depart- 
ment, should have their own separate service, though they may exchange 
officers with the Imperial Industrial Service. 

(144) Officers of the Imperial Industrial Service should be recruited as far 
as possible in India. 

(145) Before a regular Industrial Service has been built up, appointments 
will have to be made from various sources, often on special terms. 


CONCLUSION. 


We have briefly sketched the lines of economic development along which 
India has moved since she first came into contact with western traders ; and 
have described in somewhat more detail the commercial and industrial position 
to which these lines of development have led her. We have shown that this 
position has become in many ways disadvantageous to the interests of the 
country; and that India’s industrial equipment is impaired by deficiencies 
which affect the interests of national safety. The industrial system is 
unevenly, and in most cases inadequately, developed ; and the capitalists of the 
country, with a few notable exceptions, have tillnow left to other nations the 
work and the profit of manufacturing her valuable raw materials, or have 
allowed them to remain unutilised. A powerful and well-directed stimulus is 
needed to start the economic development of India alohg the path of progress. 
Such a stimulus can only be supplied by an organised system of technical, 
financial, and administrative assistance. 


Our report in its finally approved form was in the hands of the printers 
before the appearance of the Chelmsford-Montagu report on Indian constitu- 
tional reforms. We were unable, therefore, to re-examine in detail our 
conclusions and recommendations in the light of the reform proposals without 
incurring a delay which would have been undesirable. It is evident, however, 
that our scheme is in general accord with the administrative changes proposed 
by His Excellency the Viceroy and the Secretary of State. 


We are deeply conscious of the difficulties of the question with which we 
have -heen asked to deal, and of its vital importance to the future of the 
country. We have had todiscuss a vast range of subjects requiring expert 
knowledge, which was not always adequately available in the country under 
present conditions. The circumstances of India have made it necessary for 
us to devise proposals which will bring the State into far more intimate 
relations with industrial enterprise than the policy of Government or public 
opinion has hitherto permitted. But as regards our main proposals—technical 
education in practical relation to industrial requirements, the supply of advice 
and assistance through organised scientific and technical services, the provision 
of more liberal finance for industries, so, far as possible through private 
agency—we feel confident that these are solutions clearly indicated by the very 
difficulties which they are designed to surmount, as well as by the small degree 
of Indian experience available, and substantially supported by the _best- 
qualified opinion of the country. Finally, we have been strongly impressed 
by the earnest demand throughout India for economic progress and by the 
growing realisation of the dangers to which industrial unpreparedness exposes 
a nation. We feel sure that the strongest support will be forthcoming from 
the public generally, and from Indian capitalists and industrialists in particular, 
to any well-considered scheme for industrial progress which Government may 


see fit to adopt, and we submit our report in the earnest hope that cur 
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NOTE 
BY 


THE HON’BLE PANDIT MADAN MOHAN MALAVIYA. 


~ 


Introductory- 


On the 2st: March 1916, the Hon'ble Sir Ibrahim Rahimtoola moved 
Resolution in the Imperial Legislative Council urging the appointment of a 
Committee to consider and report what measures should be adopted for the 
growth and development of industries in India. Among the matters which he 
suggested might suitably be referred for the consideration of the Committee, 
he put in the forefront the question— 

Whether representation should be made to the authorities through the Secretary of 
State for India for securing to the Government of India full fiscal autonomy, specially in 
reference to import, export and excise duties.” 

In the course of his speech in supporting the Resolution, the Hon'ble 
Member laid great stress on this point. He said :— 

“TI readily recognise “that efforts are being made by the Government in many directions 
to meet the needs of the situation. It appears to me, however, that, unless the hands of the 
Imperial Government are free in fiscal matters, the results will not be adequate. If the 
Government of India were free to adopt measures solely in the interests of the people of this 
country, without any restrictions or limitations in fiscal matters, our industrial development 
would be in a fair way of successful accomplishment. India wants fiscal autonomy as the 
first step towards her industrial regeneration, and if Indian public opinion is to have any 
weight in the determination of this question, we ought to get it at once,” . 

The Hon'ble Sir William Clark, the then Member for Commerce and In- 
dustry, accepted the Resolution on behalf of the Government. He announced 
that the Government had anticipated the recommendation of the Resolution, and 
had already taken steps to constitute not a committee, but a more important 
body, a Commission, whose duty it will be to consider and report upon the 
possibility of further industrial development in this country. He said at the 
same time that, for reasons which he put before the Council, the scope of the 
enquiries entrusted to the Commission would not include a consideration of the 
question of fiscal policy of the Government. Sir William Clark noted that in 
the opinion of the mover of the Resolution “a Government of India, uncontrolled 
by the Secretary of State, untrammelled by the conceptions of fiscal policy which 
may be held by the British Government of the day, would be a far more potent 
instrument for the development of industries in India than the administration 
of this country under its present constitution.” He also recognised that there 
was “a weighty body of opinion tending in that direction.” But he said that 
“ His Majesty's Government feel that the fiscal relationships of all parts of the . 
Empire as between one another and the rest of the world, must be reconsidered 
after the war, and they wish to avoid the raising of all such questions until 
that fortunate time shall have arrived.” It was therefore stated in the Resolu- 
tion appointing this Commission that “any consideration’ of the present fiscal 
policy ofthe Government has been excluded from its enquiries,” and that “the 
same considerations apply with even greater force to any proposals involving the 
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imposition of duties for the specific purpose of prote iting the Indian industries, 
a policy which would very directly affect the fiscal relations of India with 
the outside world.” This will explain why, as Sir Frederick Nicholson put it in 
his statement submitted to us, ‘the part of Hamlet must be totally omitted.’ 
The Commission has been instructed to examine and report upon the possi- 
bilities of further industrial development in India and to submit its reecom- 
mendations with special reference to the following questions :— 
“ (a) whether new openings for the profitable employment of Indian capital in commerce 
and industry can be indicated ; 
“(§) whether and, if so, in what manner, Government can usefully give direct 
. encouragement to industrial development— 
« (i) by rendering technical advice more freely available ; 
“ (i) by the demonstration of the practical possibility on a commercial scale of 
particular industries; = 
(ti) by affording, directly or indirectly, financial assistance to industrial enterprises ; 
ur 


(iv) by any other means which are not incompatible with the existing fiscal policy 
of the Government of India.” 

In the course of the speech to which reference has been made, Sir William 
Clark made it clear that “the building up of industries where the capital, 
control and management should be in the hands of Indians” was “ the special 
object which we all haye in view.” He emphasised that it was of immense 
importance alike to India herself and to the empire as a whole, that Indians 
should take a larger share in the industrial development of their country. 


' He deprecated the taking of any steps, if it might “merely mean that the 


manufacturer who now competes with you from a distance would transfer his 
activities to India and compete with you within your boundaries.” It was 
the same object of finding out how to help /ndians to develope industrial and 
commercial enterprise, that led the Government of India to depute Profes- 
sor C, J. Hamilton, the Minto Professor of Economics in Calcutta, to -visit 
Japan “to obtain more detailed particulars for the use of the Industrial Commis- 
sion,” so that we may “know exactly what her Government has done to aid 
her people in the notable advance which they haye made,” haying “developed a 
structure of modern industrial and commercial enterprise from a past which 
knew nothing of western economic conditions.” We have to keep this object 
clearly before our mind in dealing with the questions which we have to examine 


_ and report upon. 


India—Past and Present. 


In the revised note which Professor Hamilton submitted to the Commission, 
after dwelling on the rapidity with which Japan has transformed herself from a 
country where “agriculture absorbed the energies of the bulk of the popula- 
tion’ to one of the important manufacturing countries of modern times, he 
SAy5 :-— 

“The second fact, even more arresting from an Indian point of view, is that this remark- 
able transformation has been achieved by an Asiatic community, The Asiatics have long bean 
regarded as intensely conservative, unprogressive, needing the help and guidance of western 
nations for the maintenance of law and order, and, even with their assistance, being with 


difficulty persuaded to adopt the modern sims and methods associated with economic progress.” 


Mr. Hamilton does not stand alone in this view. In the course of my work 
connected with this Commission, I have repeatedly been reminded of the 
erroneous notion which many a European holds that India is, and must remain, 
a mainly agricultural country, that the people of India are by nature and 
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tradition deficient in industrial capacity and commercial enterprise, and that 
these qualities are inherent in the nations of the West. It is necessary to 
combat this notion, for it vitiates judgment regarding the capacity of Indians. 
It is also necessary for a proper appreciation of the present industrial condition 
of India and of the possibilities of its future development, that the facts and 
circumstances of the past should be correctly known and appreciated. 


T agree with my colleagues that “at a time when the west of Europe, the 
birthplace of the modern industrial syst@m, was inhabited by uncivilised tribes, 
India was famous for the wealth of her rulers and for the high artistic skill of 
her craftsmen,” and that “even ata much later period when traders from 
the West made their first appearance in India, the industrial development of this 
country was at any rate not inferior to that of the more advanced European 
nations.” - But I do not agree with them as to the causes which they assign for 
the subsequent growth of industries in England, and, by implication, for the want: 
of the growth of such industries in India. They say :— 

“ But the widely different social and political conditions of the West had helped the 
middle class to establish itself on a foundation of commercial prosperity, and the struggles for 
political freedom and religious liberty in which it had taken its share had endowed it with a 
spirit of enquiry and enterprise that was gradually and increasingly directed to the attainment 
of industrial efficiency,” and that “it was to this middle class that the so-called ‘ industrial 
revolution’ of the eighteenth century was mostly due,”—(paragraph | of the Report.) 

Similarly it is stated in paragraph 134 of the Report that :— 

“The history of the evolution in the West of new industrial methods which culminated 
in the tapid and striking changes of the latter half of the eighteenth century shows that a 
large part was played therein by the educated as well as by the capitalist classes. The 
encouragement of scientific research and its practical application by the Royal Society, and at 
a later stage by the Society of Arts, was closely paralleled by the fresh industrial ventures 
constantly being set on foot by merchants and other persons with capital at command, When 
the results began to reach India in the shape of machine-made imports, the movement had 

ed beyond the stage where the gradual evolution which in England had taken place could 
readily imitated in India.” 

In my opinion this does not give a correct view of the matter, and is 
calculated to support erroneous ideas about the natural capacity of Indians and 
Europeans for industrial enterprise, and to stand in the way of right conclusions 
being reached as to the possibility of industrial development in India with the 
co-operation of the.Government and the people. I must therefore refer a little 
more fully to the economic history of India and of the ‘industrial revolution’ 
of England which has greatly affected that history. ° 


India—A Manufacturing as well as an Agricultural Country. 


“The skill of the Indians,” says Professor Weber, “in the production of 
delicate woven fabrics, in the mixing ‘of colours, the working of metals and 
precious stones, the preparation of essences and in all manner of technical arts, 
has from early times enjoyed a world-wide celebrity.” There is evidence that 
Babylon traded with India in 8000 B.C. Mummies in Egyptian tombs, dating 
from 2000 B.C., have been found wrapped in Indian muslin of the finest 
quality. “There was a very large consumption of Indian manufactures in 
Rome. This is confirmed by the elder Pliny, who complained that vast sums 
of money were annually absorbed by commerce with India.” “The muslins of 
Dacea were known to the Greeks under the name of Gangetika ; 
Thus it may be safely concluded that in India the arts of cotton spinning 
and cotton weaving were in a high state of proficiency two thousand years 


‘ 


ago . « + Cotton weaving was only introduced into England in the 
seventeenth century."—(Imperial Gazetieer of India, Volume III, page 195.) 


As regards iron manufactures, Professor Wilson says :—* Casting iron is 
an art that is practised in this manufacturing country (England) only within a 
few years. The Hindus haye the art of smelting iron, of welding it, and of 
making steel, and have had these arts from time immemorial.” Mr. Ranade 
wrote in 1892 :— 


<The iron industry not only supplied all local wants, but it also enabled India to export 
its finished products to foreign countries. The quality of the material turned out had also & 
world-wide fame. The famous lron Pillar near Delhi, which is at least fifteen hundred years 
old, ‘ndicates an amount of skill in the manufacture of wrought iron, which has been the 
marvel of all who have endeavoured to.agcount for it. Mr. Ball (late of the Geological 
Survey of India) admits that it is not many years ¢ince the production of such a pillar would 
have been an impossibility in the largest factories in the world, and, even now, there are 
comparatively very few factories where such a mass of metal could be turned out. Cannons 
were manufactured in Assam af the largest calibre, Indian “woots or steel furnished the 
materials out of which Damascus blades with a world-wide reputation were made ; and it paid 
Persian merchants in those old times to travel all the-way to India to obtain these materials 
and export them to Asia. ‘The Indian steel found once considerable demand for cutlery even 
in England. ‘This manufacture of steel and wrought iron had reached a high perfection at 
least two thousand years ago.” —(Ranade’s Essays on fadian Economica, pages 159-160.) 

There is abundant testimony to prove that at the date of the invasion of 
Alexander, as for centuries before it, the people of India enjoyed a high degree 
of prosperity, which continued to the breaking up of the Moghal Empire in the 
eighteenth century. 

“All the descriptions of the parts of India visited by the Greeks,” Mr. Elphinstone 
tells us, “ give the idea of a country teeming with population, and enjoying the highest 
degree of prosperity . + The numerous commercial cities and ports for foreign trade, 
which are mentioned at a later period (in the ‘ Periplus’), attest the progress of the Indians 
ina department which more than any other shows the advanced state of a nation. 
(Page 263) . -. Arian mentions with admiration that every Indian is free. =. . 
The army was in constant pay during warand peace. . . . The police is spoken of as 
excellent, Megasthenes relates that in the camp of Sandracottus, consisting of 400,000 men, 
the sums stolen daily did not amount to more than about £3. . » » The fields were 
all measured, and the water carefully distributed for irrigation; taxes were imposed upon 
trade, and an income-tax levied from merchants and traders. Royal roads are spoken of by 
Strabo and mile-stones . . - Gold and gems, silks and ornaments were in all families; 
the professions mentioned show all that is necessary to civilised life. . . . The number 
of kinds of grains, spices, etc., which were grown afford proofs that the country was in a 
high state of cultivation. . . . ‘Their internal institutions were less rude; their conduct 
to their enemies more humane ; their general learning much more considerable; and, in the 
knowledge of the being and nature of God, they were already in possession of a light which 
was but faintly pereeived, even by the loftiest intellects in the best days of Athens,” —(History 
of India, page 52.) 

The author of the “ Periplus of the Erythrian Sea” fully describes Indian 
commodities for which there was a great demand in the West, especially at 
Rome, about the first century of Christ. Many a traveller from the West has 
similarly described the trade of India, In the fourth and the sixth centuries 
two Chinese travellers visited India, and have fully recorded their views on its 
material condition, which included flourishing arts and industries. 

Then came the period of the Crusades and the first beginning of the Levan- 
tine trade which culminated in Venice becoming the greatest trader with India ; 
and later on, Genoa. Marco Polo came here im the thirteenth century, and he 
also has left a record of his impressions. 

The waves of conquest which commenced from the eleventh century no 
doubt greatly hampered Indian industrialists and industries for some time, 


249 


But the establishment of the Moghal Empire and the safety and security of the 
reign of Akbar seem to have fully revived Indian industries and handicrafts. 
Bernier, who visited India in the reign of Shahjahan, gives a'glowing descrip- 
tion of his capital. He speaks of his immense treasures, gold and silver and 
jewellery, “a prodigious quantity of pearls and precious stones of all sorts = 

. . « and marvels over the incredible quantity of manufactured goods, 
“ Embroideries, streaked silks, tufts of gold turbans, silyer and gold cloth, 
brocades, net-work of gold,” etc. . . . Tavernier also gives a long descrip- 


- tion’ of the manufactured goods, and dwells with wonder on the “ marvellous 


peacock-throne, with the natural colours of the peacock’s tail worked out in 
jewels, of carpets of silk and gold, satins with streaks of gold and silver, 
endless lists of exquisite works, of minute carvings, and other choice objects 
of art.”” 


The East India Company. 


It was this trade and prosperity that lured the traders of Europe to India. 
As the historian Murray puts it :—‘ Its fabrics, the most beautiful that human 
art has anywhere produced, were sought by merchants at the expense of the 
greatest toils and dangers.” (History of India, page 27.) After the decline of 
Venice and Genoa, the Portuguese and the Dutch captured the Indian trade. 
The merchants of England viewed their trade with envious eyes, and formed 
the East India Company which obtained its charter from Queen Elizabeth on 
Z3lst December 1600, to trade with the East Indies, not “to exchange as far 
as possible the manufactured goods of England for the products of India” 
(Report para. 2)—for there were few English manufactures then to be exported 
—but to carry the manufactures and commodities of India to Europe. 

“At the end of the seventeenth century,” says Lecky, “ great quantities of cheap and 
graceful Indian calicoes, muslins and chintzes were imported into England, and they found 
such favour that the woollen and silk manufacturers were seriously alarmed. Acts of Parlia- 
ment were accordingly passed in 1700 and in 1721 absolutely prohibiting, with a very few 
specified exceptions, the employment of printed or dyed calicoes in England, either in dress 
or in furniture, and the use of any printed or dyed goods, of which cotton formed any part.””— 
(Lecky’s History of England in the Eighteenth Century.) 


When Clive entered Murshidabad, the old capital of Bengal, in 1757, he 
wrote of it :-— 


“This city is as extensive, populous and rich as the city of London, with this difference 
that there were individuals in: the first possessing infinitely greater property than in the 
last city.’—(H. J. 8, Cotton, in. Vew India, published before 1890.) 


“ Tess than a hundred years ago,” wrote Sir Henry Cotton in 1890, “‘the whole commerce 
of Dacca was estimated at one crore of rupees, and its population at 200,000 souls. In 1787 
the exports of Dacca muslin to England amounted to 30 lakhs of rupees ; in 1817 they had 
ceased altogether, The arts of spinning and weaving, which for ages afforded employment to 
g numerous and industrial population, have now become extinct. Families which were 
formerly in a state of affluence have been driven to desert the town and betake themselves to 
the villages for a livelihood. The present population of the town of Dacca is only 79,000. 
This decadence has occurred not in Dacca only, but in all districts. Not a year passes in 
which the Commissioners and District Officers do not bring to the notice of Government that 
the manufacturing classes in all parts of the country are becoming impoverished.” 


“In the first four years of thenineteenth century ?’ says Mr. Romesh Chandra Dutta’ 
in spite of all prohibitions and restrictive duties, six to fifteen thousand bales of cotton 
piece-goods were annually shipped from Calcutta to the United Kingdom. The figure rapidly 
fell down to 1818, The opening of trade to private merchants in that year caused a sudden 
rise in 1815; but the increase was temporary. After 1820 the manufacture and export of 
cotton piece-goods declined steadily ; never to rise again.” —(Economic History of British 
India, page 296.) 
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How India came to be an Agricultural Country- 


At an early period of the Company's administration, British weavers had 
begun to be jealous of the Bengal weavers, whose silk fabrics were imported 
into England, and s0 not only were Indian manufactures shut out from 
England, but— 

«<q deliberate endeavour was now made to use the political power obtained by the East 
India Company,” says Mr. Romesh Dutta, “to discourage the manufactures of India: In 
their letter to Bengal, dated 17th March, 1769, the Company desired that the manufacture 
of raw silk should be encouraged in Bengal, and that of manufactured silk fabrics should be 
discouraged. And they also recommended that the silk winders should be forced to work in 
the Company's factories and prohibited from working in their own homes.” . 


In a letter of the Court of Directors, quoted in Appendix 87 to the Ninth 
Report of the House of Commons Select Committee on the Administration of 
Justice in India 1783, (quoted by Mr. Romesh Dutta at page 45 of his book), it 
was stated :— - 

« This regulation seems to have been productive of very good effects, particularly in bring 
ing over the winders, who were formerly 50 employed, ta work in the factories. Should this 
practice (the winders working in their own homes) through inattention have been suffered to 
take place again, it will be proper to put a stop to it, which may now be more effectually done, 
by an absolute prohibition, under severe penalties, by the authority of the Government.” 

«This letter,” as the Select Committee justly remarked, “contains perfect plan of 
policy, both of compulsion and encouragement, which must in a very considerable degree 

te destructively to the manufactures of Bengal. Its effects must be (so far as it could 
operate without being eluded) to change the whole face of the industrial country, in order to 
render it a field for the produce of crude materials subservient to the manufactures of Great 
Britain.”—(Ibid). 

Furthermore, according to Mr. Digby, in 1813, Indian cotton manufac- 
tures were liable to the following charges in England :— 


Lam & 

Calicoes or dimities for every £100 of value , ; , Sk 5S 
Cotton, raw (per 100 Ibs). r ‘ S10 518: 2t 
Cotton ; manufactured . . . . . ° ® $1 2 ll 
Hair or goat’s wool, manufactures of, per cent. . : . & 6 8 
Flowered or stitched muslins of white calicoes (for every £100 

in value) : ; ; : : ; , : oe 8S 
Other manufactures of cotton not otherwise charged , . 2 29 8 


«These burdensome charges were subsequently removed, but only after the 
export trade in them had, temporarily or permanently, been destroyed.” (Pros- 
perous British India, page 90.) On the other hand, ever since English power 
was established in India, English goods entered India either with no import, or 
with a merely nominal import duty. At the time Indian cotton goods were 
liable to the heavy duty of £81 per cent. in England, English cotton goods 
imported into India were subject to a duty of only 24 per cent. In addition to 
this, the steam engine and the power loom had in the meantime been perfected 
in England, and English manufactures had begun to come in imcreasing 

quantities to India. The result was well described by Mr, Henry St. George 
Tucker, who had, on retirement from India, become a Director of the East India 
Company. Writing in 1523, he said :— 

“The silk manufactures (of India) and its piece-goods made of silk and. cotton 
intermixed, have long since been excluded altogether from our markets ; and of late, partly 
in consequence of the operation of a duty of 67 per cent., but chiefly from the. effect of 
superior machinery, the cotton fabrics which heretofore constituted the eteple of India, 
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have not only been displaced in this country, but we actually export our cotton manufactures 
to supply a part of the consumption of our Asiatic possessions. India is thus reduced from 
the state of a manufacturing to that of an agricultural country.”—(Memorials of the Indiau 
(overnment, being a selection from the papers of Henry St. George Tucker (London 155%) 

page 494, quoted by Mr. Romesh Dutta at page 262 of his Economie History of Britiah 
India.) 


H. H. Wilson, the historian of India, also wrote as follows :— 


Jt was stated in evidence (in 1813) that the cotton and silk goods of India up to the 
period could be sold for a profit in the British market at a price from 50 to 60 per cent, 
lower than those fabricated in England. It consequently became necessary to protect the 
latter by duties of 70 and 80 per cent. on their value, or by positive prohibition. Had this 
not been the case, had not such prohibitory duties and decrees existed, the mills of Paisley 
and Manchester would have stopped in their outset, and could scarcely have been again set 
in motion, even by the power of steam. They were created by the sacrifice of the Indian 
manufacture. Had India been independent, she would have retaliated, would have imposed 
prohibitive duties upon British goods, and would thus have preserved her own productive 
industry from annihilation. This act of self-defence was not permitted her ; she was at the 
mercy of the stranger. British goods were foreed upon her without paying any duty, and 
the foreign manufacturer employed the arm of political injustice to keep down and ultimately 
strangle a competitor with whom he could not have contended on equal terms.’’—(Quoted 
by Romesh Datta, /éid, pages 262-263.) 


Another important Indian industry which succumbed to the jealousy of 
English manufacturers, was ship-building. That ship-building was an ancient 
industry in India, and that Indians carried on navigation to far distant climes 
east and west, has been fully established by Dr. Radhakumud Mukerjee 
in his valuable “ History of Indian Shipping.” Both Darius and Alexander had 
hundreds of vessels constructed in India. Indian rivercraft navigated Africa 
and went as far as Mexico. Again from the Coromandel coast Indians navigated 
as far as Java, Sumatra, Borneo and distant Canton. “ A hundred years ago,” 
says Mr. Digby, “ ship-building was in so excellent a condition in India that 
ships could be (and were) built which sailed to the Thames in company with 
British-built ships and under the convoy of British friga & 


he Governor-General (Lord Wellesley) reporting in 1800 to his masters 
in Leadenhall Street, London, said :— 


“The port of Calcutta contains about 10,000 tons of shipping, built in India, of a descrip- 
tion caleulated for the conveyance of cargoes to England .. . From the quantity 
of private tonnage now at command in the port of Calcutta, from the state of perfection 
which the art of ship-building has already attained in Bengal (promising « still more rapid 
progress and supported by abundant and increasing supplies of timber), it is certain that this 
port will always be able to furnish tonnage, to whatever extent may be required, for 
vonveying to the port of London the trade of the private British merchants of B — 
(Quoted by Mr. Digby in Prosperous British India, page 56.) 


But, says Mr. Taylor :— 


“The arrival in the port of London of Indian produce in Indian-built ships created a sen- 
sation among the monopolists which could not have been exceeded if a hostile fleet had 
appeared in the Thames. The ship-builders of the port of London tock the lead in raising the 
ory of alarm ; they declared that their business was on the point of ruin, and that the families 
of all the shipwrigbtsin England were certain to be reduced to starvation.”—(History of India, 


page 216.) 
‘The cry prevailed. The Court of Directors opposed the employment of 


Indian ships in the trade between England and India. In doing 60, says 

Mr. Digby, they employed an argument which, in some of its terms, sounds 

very curious at the present time, when so many lascars are employed by all the 

great lines of steamers running to the East. After reciting other reason 
33 
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against ship-building and ship-manning in India, the Court said in their 
despatch, dated 27th January, 1801 :-— 


“XVII. Besides these objections which apply to the measure generally, there is one that 
lies particularly against ships whose voyages commence from India, that they will usually be 
manned in great part with lascars or Indian sailors. Men of that race are not by their physical 
frame and constitution fitted for the navigation of cold and boisterous latitudes; their nature 
and habits are formed toa warm climate, and short and easy voyages performed within the 
sphere of periodical winds; they have not strength enough of mind or body to encounter the 
hardships or perils to which ships are liable in the long and various navigation between India 
and Europe, especially in the winter storms of our northern seas, nor have they the courage 
which can be relied on for steady defence against an enemy . . . But thisis not all. The 
native sailora of India are . . . on their arrival here, led into scenes which soon divest 
them of the respect and awe they had entertained in India for the European character. 

. . « The contemptuous reports which they disseminate on their return ‘cannot fail to 
have # very unfavourable influence upon the minds of our Asiatic subjects, whose reverence 
for our character, which has hitherto contributed to maintain our supremacy in the East, will be 
gradually changed . . . and the effects of it may prove extremely detrimental, . . 
Considered, therefore, in a physical, moral, commercial, and political view, theyspparent conse- 
quences of admitting these Indian sailors largely into our navigation, form a strong additional 
objection to the concession of the proposed privilege to any ship manned by them.”— 
(Appendix No. 47-—Supplement to Fourth Report, East India Company, pages 24-24, quoted 
by Mr. Digby in Prosperous British India, at pages 101-105.) 

The lascars of to-day are only the suecessors of those who emerged from 
the ports of Kathiawar and navigated from thence to Aden and Mocha to the 
East African coast and to the Malay Peninsula. It is possible an Indian 
lascar in the early nineteenth century, finding himself in London, may have 
indulged himself just as Jack to-day does, when he lands in any important 
Indian port. But it cannot but be regretted that such small considerations 
were allowed to weigh at all against Indian navigation to England. And if is 
dificult to express in words the economic and political losses which this attitude 
has meant for England as well as India. How much better would have been 
the position of India, how infinitely stronger that of England, if Indian 
shipping had been allowed to grow, and had grown as shipping in other 
countries has grown during the last forty years, and been available to India and 
the Empire in this hour of need, 

Mr. Romesh Dutta has shown in his “ Economic History of British India” 
that this continued to he the settled policy of England towards India for fifty 
years and more; that it was openly svowed before the House of Commons and 
vigorously pursued till 1833 and later; and that it effectually stamped out 
many of the national industries of India for the benefit of English manufac- 
tures. Mr. Arnold Toynbee has expressed the same view :— 

“ English industries would not have advanced so rapidly without protection, but the 
system, once established, led to perpetual wrangling on the part of rival industries, and 
sacrificed India and the Colonies to our great manufactures.”"—(7he Industrial Revolution of 
the Eighteenth Century in England, by Arnold Toynbee, page 53.) 


English Industrial Revolution. 


Let us now turn to England to see what happened there during the same 
period. The industrial revolution, which has powerfully affected Indian indus- 
tries, is said to have begun in England in 1770. 

“In.1770,” says Mr. Cunningham, “there was no Black Country, blighted by the 
vonjunction of coal and iron trades ; there-were no canals or railways, and no factory towns 
with their masses of population. All the familiar features of our modern life, and all iis 
most pressing problems, have come to the front within the last cehtury and a quarter.”—(TZhe 
Growth of English Industry and Commerce; by W. Cunningham, Part II, page 613.) _ 
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Up to the middle of the eighteenth century English industry was in a very 
backward condition. The state of that industry is thus deseribed by John 
Richard Green :— 


“Thongh England already stood in the first rank of commercial states at the accession 
of George the Third, her industrial life at home was mainly agricultural. The wool trade 
had gradually established itself in Norfolk, the West Riding of Yorkshire and the countries 
of the south west; while the manufacture of cotton was still almost limited to Manchester 
and Bolton, and remained eo unimportant that in the middle of the eighteenth century the 
export of cotton goods hardly reached the value of fifty thousand a year. There was the same 
slow and steady progress im the linen trade of Belfast and Dundee and the silks of Spitalfields. 
The processes of manufacture were too rude to allow any large increase of production 

But had the processes of manufacture been more efficient, they would have been 


- rendered useless by the want of a cheap and éasy means of transport. The older main roads 


had broken down. The new lines of trade lay often along mere country lanes which had ngwer 
been more than horse-tracks . . . A new era began when the engineering ‘genius of 
Brindley joined Manchester with its port of Liverpool in 1767 byw canal; the success of the 
experiment soon led to the universal introduction of water-carringe, and Great Britain was 
traversed in every direction by three thousand miles of navigable canals. At the same time the 
new importance was given to coal which lay beneath the soil of England. The stores of iron 
which had lain side by side with it in the northern countries had lain there unworked through 
the scarcity of wood, which was looked upon as the only fuel by which it could be smelted, 
In the middle of the eighteenth century a process for smelting iron with coal turned out to be 
effective; and the whole aspect of the iron trade was at once revolutionised. Iron was to 
beeome the working material of the modern world; and it is its production of iron which 
more than all elee has placed England at the head of industrial Europe. The value of coal as 
a means of producing mechanical foree was revealed in the discovery by which Watt in 1766 
transformed the steam engine from a mere toy into the most wonderful instrument which 
human industry has ever had at its command “~, . ,. Three successive inventions in twelve 
years, that of the spinning jenny in 1764 by the weaver Hargreaves, of the spinning machine 
in 1768 by the barber ‘Arkwright, of the ‘mule’ by the weaver Crompton in 1776, were 
followed by the discovery of the power loom. But these would have been comparatively 
useless had it not been for the revelation of a new inexhaustible labour-foree in the steam 
engine. Tt was the combination of such a force, with auch means of applying it, that enabled 
Britain during the terrible years of her struggle with France and Napoleon to all but 
monopolize the woollen and cotton trades, and raised her into the greatest gnanufacturing 
country that the world had seen.’—(Green’s Short History of the English People, pages 
791-92.) : 


But as Mr. Cunningham has pointed out :— 


“ Inventions and discoveries often seem to be merely fortuitous; men are apt to regard 
the new machinery as the onteome of a special and unaccountable burst of inventive genius in 
the eighteenth century, But . ,. . to point out that Arkwright and Watt were 
fortunate in the fact that the times were ripe for them, is not to detract from their merits. 
There had been many ingenious men from the time of Willam Lee and Dodo Dudley ; but 
the conditions of their day were unfavourable to their success. The introduction of expensive 
implements, or processes, involves a large outlay ; it is not worth whileforany man, however 
energetic, to make the attempt, unless he has a considerable command of capital, and has acess 
to large markets. In the eighteenth century these conditions were being more and more 
realised. The institution of the Bank of England, and of other Banks, had given a great 
impulse to the formation of capital; and it was much more possible than it had ever been 
before for a capable man to obtain the means of introducing costly improvements in the 
management of his business.”—((rowts of English Industry and Commerce, Part I, page 
610,) 


The Bank of England had been formed in 1694 as an instrument for pro- 
curing loans from the people at large by the formal pledge of the State to repay 
the money advanced on the demand of the lender. 

But for more than sixty years after the foundation of the bank, its smallest note had 
been for £20, a note too large to circulate freely, and which rarely travelled far from Lombard 
Street, Writing in 1790, Burke said that when he came to England in 1750, there were not 

So A 


‘twelve bankers’ shops’ in the provinces, thongh then (in 1790) he said, they were in. every 
market town. Thus, the arrival of the Bengal silver not only increased the mass of money, 
but stimulated its movement ; for at once, in 1759, the bank issued £10 and £15 notes, and in 
the country private firms poured forth a flood of paper.’—(Brooks Adams Tie Law of Ciriliza- 
tion and Deeay, pages 263-264—quoted by Mr. Dighy at page 33 of his book.) 


“In 1756, when Clive went to India, the nation owed £74,575,000, on which it paid an 
interest of £2,753,000. In 1815 this debt had swelled to £861,000,000, with an annual 
interest charge of £32,645,000.” (Jbid, page 33) . . . “The influx of the Indian treasure, by 
adding considerably to the nation’s cash capital, not only increased its stock of energy, but added 
much to its flexibility and the rapidity of its movement.” (bid, page 31.) . . . “ Very 
soon after Plassey, the Bengal plunder began to arrive in London, and the effect appears to haye 
been instantanéous, for all authorities agree that the ‘industrial revolution,’ the event which 
has divided the nineteenth century from all antecedent time, began with the year 1760. Prior 
to 1760, according to Baines, the machinery used for spinning cotton in Lancashire was almost 

ple as in India; while about 1750 the English iron industry was in full decline because 
of the destruction of the forests for fuel. At that time four-fifths of the iron used in the 
kingdom came from Sweden.” 


“ Plassey was fought in 1757, and probably nothing has ever equalled the rapidity of the 
change which followed. In 1760 the flying-shuttle appeared, and coal begaw to replace wood 
in smelting. In 1764 Hargreaves invented the spinning jenny, in 1779 Crompton contrived 
the mule, in 1785 Cartwright patented the power loom, and chief of all, in 1765 Watt matur- 
ed the steam engine, the most perfect of all vents of centralising energy. But, though those 
machines served as outlets for the accelerating movement of the time, they did not cause the 
acceleration. In themselves inventions are passive, many of the most important having lain 


‘dormant for centuries, waiting for a sufficient store of force to have accumulated to set them 


working. That store must always take the shape of money, and money not hoarded, but in 
motion.’’—(Brooks Adams 7ie Lai of Civilization and Decay, pages 259-260.) 


Money came from India. Mr. Digby says in his “ Prosperous British 
India ”:— 

 England’s industrial supremacy owes its origin to the’ vast hoards of Bengal and the 
Karnatik being made available for her use . . . Before Plassey was fought and won, and 
before the stream of treasure began to flow to England, the industries of our country were at a 
very low ebb. Lancashire spinning and weaving were on a par with the corresponding 
industry in India so far as machinery was concerned ; but the skill which had made Indian 
cottons a marvel of manufacture was wholly wanting in any of the Western nations. As with 
cotton so with iron ; industry in Britain was at a very low ebb, alike in mining and in mann- 
facture.”— (tid, pages 30-31). 


Though the power loom was constructed in 1784, power weaving did not 
become’ a practical suecess until the dressing-frame was invented in 1803. 
Up to 1801, the cotton goods sent out from England to India amounted in 
value to £21,000; by 1813 they had risen to £108,824. When the charter of 
the East India Company was renewed in that year, its monopoly of trade with 
India was abolished, and British traders obtained a fresh outlet into this exten- 
sive Empire. The enormous increase of the imports of English manufactured 
cottons into India in subsequent years hardly needs description. By the end 
of the century, India had hecome the largest single market for them, its de- 
mands for British cotton goods having been just under £20,000,000. In the 
year before the war they had risen to £44,551,000. 


Effects of Exports of Raw Produce. 


Another factor which has powerfully contributed to India becoming more 
and more agricultural is the policy pursued by the British Government in India 
of encouraging the exports of its raw produce. Paragraph 5 of our Report has 
discussed the effects of these exports and that of the advent of the railway and 
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the steamship. But it seems to me that, for an adequate appreciation of the 
results, the matter requires to be treated at greater length. 

In the eighteenth century the Colonies of England were looked upon as 
“plantations”? where raw produce was grown to be sent to the mother country, 
to be manufactured and sent back to the Colonies and to the rest of the world. 
After the American War of Independence the new Colonies were allowed to work 
out their own destinies, and they began to develope their manufacturing power 
by protection even against British manufactures. Since then, in the expressive 
language of Mr. Ranade :— 


“The great Indian Dependency of England has come to supply the place of the old 
Colonies. This Dependency has come to be regarded as a Plantation, growing raw produce 
to be shipped by British agents in British ships, to be worked into Fabrics by British skill 
and capital, and to be re-exported to the Dependency by British merchants to their corres- 
ponding British Firms in India and elsewhere.”—(Zesays, page 99.) 


This is best illustrated by the case of cotton. The Court of Directors of 
the East India Company began so early as 1785 to take an interest in the 
question of the cultivation of cotton in India, and expended considerable sums 
in yarious attempts to stimulate its growth. Since 1858, the Government of 
India have, at the instance of British manufacturing interests, taken steps from 
time to time to improve the quality and quantity of cotton produced in India. 
The latest evidence of this is the appointment of the Indian Cotton Committee 
of Jast year. I do not complain that this has been done. On the contrary, I 
think enough has not been done in this direction. I think India can grow, and 
ought to be helped to grow, much more and better cotton, and should be able 
to help both England and herself with it. But my point is that the policy 
which the Government has hitherto pursued has been one of encouraging the 
exports of raw produce. Its policy has not been to encourage the conversion of 
our raw cotton into manufactures. The doctrines of free trade and of laissez 
faire, and an undue regard for English interests and the fear of interference 
with English trade, have prescribed the policy which it has had to pursue. 


Railways and Commerce. 


The construction of railways in India was mooted by the first Lord 
Hardinge. He left a minute in 1848, and his successor, Lord Dalhousie, took 
up the subject. It was in 1853 that Lord Dalhousie wrote his great. Railway 
minute and gave the first stimulus to railway construction. India is indebted 
to him for the railway, as also for the telegraph. Says his eminent biographer, 
Sir Williani Hunter :— 


“ This was Lord Dalhousie’s masterly idea—not only would he consolidate the newly 
annexed territories of India by his railways, and immensely increase the striking power of his 
military forces at every point of the Empire, but he would use a railway construction as a 
bait to bring British capital and enterprise to India on a seale which had never entered the 
imagination of any previous Governor-General. | 


“Tn all these arrangements,” continues Sir William Hunter, “ Lord Dalhousie had from 
the outset a vigilant eye to the mercantile aspects of his railway routes. ‘The commercial 
and social advantages,’ he wrote in his masterly minute on railways, ‘ which India would derive 
from their establishment are, I truly believe, beyond all present calculation. Great tracts 
are teeming with produce they cannot dispose of. Others are scantily bearing what they would 
carry in abundance, if only it could be conveyed whither it is needed, England is calling 
aloud for the cotton which India does already produce in some degree, and would 
produce sufficient in quality, and plentiful in quantity, if only there were provided the fitting 
means of conveyance for it from distant plains to the several parts adopted for its shipment, 
Every increase of facilities for trade has been attended, as we have seen, with an increased 
demand for articles of European produce in the most distant markets of India; and we have 
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yet to learn tne extent and value of the interchange which may be established with people 
beyond our present frontier, and which is yearly and rapidly increasing. Ships from every 
part of the world crowd our ports in search of produce which we have, or could obtain in the 
interior, but which at present we cannot profitably fetch thence ; and new markets are opening 
to us on this side of the globe under circumstances which defy the foresight of the wisest to 
estimate their probable value or calculate their future extent.’ 

“Tord Dalhousie provided free play for the mercantile possibilities of the railways by 
removing the previous checks and hindrances on Indian trade. Sir Edwin Arnold sums up 
these measures in a pithy marginal note :—‘ All ports in India made free,’ 

“The unprecedented impulse which Lord Dalhousie thus gave to Indian trade may be 
realized by the following figures. During his eight years of rule the export of raw cotton 
more than doubled itself from 14 millions sterling to close on 54 millions. The export of grain 
multiplied by more than threefold from £890,000 in 1848 to £2,900,000 in 1856. . : 
The total exports of merchandise rose from 13} millions sterling in 1848 to over 23 millions in 
1856. 

“The vast increase of productive industry, represented by these figures, enabled the 
Indian population to purchase the manufactures of England on an unprecedented scale. The 
imports of cotton goods and twist into India rose from three millions sterling in 1848 to 64 
millions in 1856, The total imports of merchandise and treasure increased during the eight 
years from 10} to 25} millions.”—(Dalhonsic, Rulers of India Series, by Sir W. W. Hunter, 
pages 191, 195-196). 


I am fully alive to the advantages which railways have conferreé on India. 
I have quoted from Sir William Hunter to show how their introduction 
affected Indian industries. As Lord Dalhousie’s minute shows, one of the 
objects which they were intended to serve was the promotion of English trade 
and commerce with India. That was then the policy of the Government. I 
do regret that it was not then also the policy of Government to promote Indian 
industries, for then India would have prospered as well as England. It is 
particularly to be regretted that when they decided to. develope a vast system of 
railways in India, they did not also decide to develope the iron and steel industry. 
For if they had done so, there would haye been a much greater and more rapid 
extension of railways, because they would have cost India much less—according 
to official testimony, the price of iron was increased fifty per cent., by- reason of 
freight and landing charges—and would have spelled much greater benefits to 

-the country than they have. The adoption of such a policy had been urged 
long ago both by Indians and by Englishmen. In a paper which he read 
before the Industrial Conference at Poona in 1893, Mr. Ranade said :— 

Many years ago Captain Townsend of the Ordnance Department observed in his work 
on the Mineral Wealth of India that nothing strikes the stranger who studies Indian economy 
eo much as the contrast between the bounty of Nature and the poverty of Man in the matter 
of this iron industry. Endowed more richly in iron ore than almost any other country in the 
world, India has in a commercial sense, no iron industry at all.”— (Essays, pages 158-159.) 

“Mr. Ball, Deputy Superintendent of the Geological Survey, in his work on Economic 
Geology observes that if the Government had started the manufacture of iron on an extended 
seale at the time of the first opening of the railways, great benefits would have accrued [to 
the State. If the State was justified in undertaking the construction of its own railways, 
there was nothing inconsistent with principle in its undertaking the manufacture of its own 
iron any more than in its manufacture of salt or opimm. The effect of its establishing 
factories for iron manufacture throughout India would have, in Mr. Ball’s opinion, enabled 
the State to keep vast sums of money in circulation, and would have given employment to 
large numbers of people who now resort to agriculture as their only resource, The golden 
opportunity was allowed to pass, and we find ourselves in the anomalous situation that after one 
hundred and fifty years of British rule, the iron resources of India remain ‘undeveloped, and 


the country pays sbout ten * crores of rupees yearly for its iron supply, while the old race of iron 
smelters find their occupation gone.”— (Essays, pages 164-165.) 


That this could have been done is proved by the success of the great Tata Iron 





* The value of these imports had risen by 1918-14 to 25 crores, 
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and Steel Works. The Government have earned the gratitude of Indians by the 
support they gave to the scheme, and it is a matter of great satisfaction that the 
firm has rendered signal services to the Government and the Empire during this 
war by a ready supply of rails and shell steel for use in Mesopotamia and Egypt. 
But if the Government had taken up the question of the manufacture of iron and 
steel when the schemes of railways were projected, or even later, the industry 
would have been established in the country much earlier and the entire in- 
dustrial prospect of the country would have been altered and improved. It was 
not done, because, unfortunately for India, it was not the policy of the Govern- 


ment then to promote Indian industries. 


I have dwelt at some length upon these facts to remind my English fellow- 
subjects how largely England is indebted for her “industrial efficiency” and 
prosperity to her connection with India, and how grave an economic wrong has 
been done to India by the policy pursued in the past, with the object that this 
should induce them the more to advocate and insist upon a truly liberal policy 
towards India in the future. I have also done this to dispel the idea that 
Indians are to blame for the decline of their indigenous industries, or that they 
suffer from any inherent want of capacity for industrial development on modern 
lines, and that Europeans are by nature more fitted than Asiaties for success in 
manufacturing pursuits. I have shown that up to the middle of the eighteenth 
century England herself was an agricultural country; that for thousands of 
years and up to the beginning of the last century, India excelled in manufac- 
tures as well as in agriculture, and that if during the century she came to be 
predominantly agricultural, this was due to the special treatment to which she 
had been subjected and not to any want of industrial capacity and enterprise 
among her people. 


The Result—Frequent Famines. 


The decline of Indian industries, the growing imports of British manu-* 
factures and the exports of raw produce from India, led inevitably to the 
impoverishment of the manufacturing classes in all parts of the country and 
drove a growing proportion of the population to depend more and more upon 


’ the land. Out of a total record export of 58} millions in 1878-9, only 6} per 


cent, represented the value of what could properly be called manufactured 
goods, 93} per cent. being mere raw produce. In 1880 the imports of manu- 
factured goods were valued at £51,397,561. By the combined operation of 
these two causes the country was reduced to an economic condition which exposed 
it tothe aggravated evils of frequent famines. Sir Horace Plunkett, whose 
inability to join us I most sincerely regret, pointed out in his valuable Report 
of the Recess Committee of 1596, that similar causes had led at an earlier 
period to similar results in Ireland. Speaking of the effect of legislation which 
had struck at all Irish industries, not excepting agriculture, he said :— 

“It forced the population into entire dependence on the land and reduced the country to 
an economic condition involving periodical famines.” 

In India there were five famines between 1800 to 1825; two between 1825 
to 1850 ; six between 1851 to 1575 ; eighteen between 1876 to 1900, Acvording 
to Mr. Digby, the total mortality, according to official records, between 1854 
to 1901 was 28,825,000. Writing in 1901, Mr. Digby said :— | 

“Stated roughly, famines and scarvities have been four times as numerous during the 
last thirty years of the nineteenth century as they were one hundred years earlier, and four 
times more widespread.” 

agree with my colleagues that, apart from the other advantages which 
railways have conferred upon India, they have had an important effect in 


iessening the disastrous results of famines. Grain can be carried to tracts 
affected by famine with much greater ease now than could be done before, 


and deaths from actual unavailability of food can be prevented. Since 1900, 


when the second Famine Commission, over which Sir Antony (now Lord) 
MacDonnell presided, made its report, the problem of famine relief and 
famine administration has also been placed on a satisfactory basis, and an 
admirable Famine Code has been drawn up. “In regard to palliatives much 
has been done; but in respect of prevention, the hand has been slack.” And 
this, I regret to say, notwithstanding the fact that many of the remedies which 
we recommend to-tlay were recommended nearly forty years ago. 


After the disastrous famine of 1877-1878, the Government was pleased to 
appoint an Indian Famine Commission to enquire “how far it is possible for 
Government by its action, to diminish the severity of famines, or to place the 
people in a better condition for enduring them.” In their Report the 
Commission said :-— 

“A main cause of the disastrous consequences of Indian famines, and one of the greatest 
difficulties in the way of providing relief in an effectual shape is to be found in the fuct that 
the great mass of the people directly depend on agriculture, and that there is no other 
industry from which any considerable part of the population derives its support. The failure 
of the usual rains thus deprives the labouring class, as a whole, not only of the ordinary 
supplies of food obtainable at prices within their reach, but also of the sole employment 
by which they can earn the means of procuring it. The complete remedy for this condition 


of things will be found only in the development of industries other than agriculture and. 


independent of the fluctuations of the seasons.” 

The principal recommendations which that Commission made for the 
“encouragement of a diversity of occupations’’ among the people, are so 
valuable, and so much in line with many of our own recommendations, that 
I reproduce them below. They said :— 


1, We have elsewhere expressed our opinion that at the root of much of the poverty of 
the people of India, and of the risks to which they are exposed in seasons of scarcity, lies the 
unfortunate circumstance that agriculture forms almost the sole occupation of the mass of the 
population, and that no remedy for present evils can be complete which does not include the 
introduction of a diversity of occupations, through which the surplus population may be drawn 
from agricultural pursuits and led to find the means of subsistence in manufactures or some 
such employments,” 


And, after referring to the obstacles that then stood in the way of the in- 
vestment of English capital in India, and after urging reasons why direct State 
aid could not then be given, they proceeded to say :— 

“6, There are, however, directions in which we have no doubt the Government might 
usefully aid in fostering the inception of new industries. The introduction of tea cultivation 
and manufacture is an instance of the successful action of the Government which should en- 
courage further measures of a like character. In this case, the Government started plantations, 
imported Chinese workmen, distributed seed, and brought* the industry into s condition in 
which its commercial success was no longer doubtful. It then retired from any share in it, 
sold its plantations, and left the field to private capitalists. The cultivation of cinchona is a 
measure of a somewhat similar description though it hus not yet passed entirely into the hands 
of private persons, 

“7, In treating of the improvement of agriculture, we have indicated how we think the 
more scientific methods of Europe may be brought into practical operation in India by the help 
of specially trained experts, and the same general system may, we believe, be applied with suc- 
vess both to the actual operations of agriculfure and to the preparation for the market of the 
raw agricultural staples of the country. Nor does there appear any reason why action of this 
sort should stop at agricultural produce, and should net be extended to the manufactures which 
India now produces on a small scale or in a rude form, and which, with some improvement, 
might be expected to find enlarged sales, or could take the place of similar articles now 
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“8, Among the articles and processes to which these remarks would apply may be named 
the manufacture and refining of sugar ; the tanning of hides; the manufacture of fabrics of 
cotton, wool and silk ; the preparation of fibres of other sorts, and of tobacco ; the manufactures 
of paper, pottery, glass, soap, oils and candles. 

«9, Some of these arts are already practised with success at Government establishments, 
such as the tannery at Cawnpur, which largely supplies harness for the army, and the carpet 
and other manufactures carried on in some of the larger jails; and these institutions form a 
nucleus, around which we may hope to see a gradual spread of similar industry. They afford 
practical evidence of the success of the arts practised, and are schools for training the people 
of the country in improved methods; and so long as any such institutions fairly supply a 
Government want, which cannot be properly met otherwise, or carry on an art in an improved 
form, and therefore guide and educate private trade, their influence can hardly fail to be 
beneficial. The same may be said of the workshops of the Government and the railway com- 

_panies, which are essential for the special purposes for which they are kept up, and gradually 
train and disseminate a more skilled class of artizans. 

«10, The Government might further often afford valuable and legitimate assistance to 
private persons desiring to embark in a new local industry, or to develope and improve one 
already existing, by obtaining needful information from other countries or skilled workmen 
or supervision, and at the outset supplying such aid at the public cost, So far as the products 


of any industries established in India can be economically used by the Government, they 


might properly be preferred to articles imported from Europe, and generally the local markets 
should be resorted to for all requisite supplies that they can afford. We are aware that steps 
have been taken within the last few years to enforce these principles, but more can certainly 
be done, and greater attention may properly be paid to the subject. 


11. Otherwise than as above indicated, we do not think it desirable that the Govern- 
ment should directly embark in any manufacture or industry in an experimental way. Such 
experiments to be really successful or valuable must be carried out on a commercial basis. 
The conditions of any Government undertaking are rarely such as to give it this character, 
and the fear of incurring an undue expenditure on what is regarded as only an experiment 
will often lead to failure, which will be none the less mischievous because it was thus caused, 


12, There is no reason to doubt that the action of Government may be of great value 
in forwarding technical, artistic, and scientific education, in holding out rewards for efforts in 
these directions, and in forming at convenient centres museums or collections by which the 
public taste is formed and information is diffused. The great industrial development of 
Europe in recent years has doubtless received no small stimulus from such agencies; and the 
duty of the Government in encouraging technical education is one to which the people of 
England are yearly becoming more alive, and which it is certain will be more adequately 
performed in the future. All the causes which render such action on the part of Governments 
desirable in Europe apply with greater force to India, Experience, however, is still wanting, 
even in England, as to how such instruction should be given, and for India it will be hardly 
possible at present to go beyond the training of ordinary workmen in the practice of 
mechanical or engineering manipulation. : 

“13. To whatever extent it is possible, however, the Government should give assistance 
to the development of industry in a legitimate manner, and without interfering with the free 
action of the general trading community, it being recognised that every new opening thus 
created attracts labour which would otherwise be employed to comparatively little purpose on 
the land, and thus sets up‘a new bulwark against the total prostration of the labour market, 
which in the present condition of the population follows on every severe drought.” 


The cry of Indians for the promotion of Technical Education and 
Indigenous Industries. 


This valuable Report was published in 1580, but it seems that little heed 
was paid to its most important recommendations. Little was done to encourage 
indigenous industries ; less’to promote technical education. In the meantime 
the Indian National Congress, which was organised to focus Indian publie 
opinion and to represent the wants and wishes of the Indian public to the 
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Government,.came into existence in 1885. At its third session in 1887 it passed 
the following resolution :-— 
“That having regard to the poverty of the people, it is desirable that the Government 
be moved to elaborate a system of technical education, suitable to the condition of the country, 
to encourage indigenous manufactures by a more strict observance of the orders, already 


existing, in regard to utilising such mannfactures for State purposes, and to employ more 
extensively than at present the skill and talents of the people of the country.” 


At its néxt session, in 1588, the Congress urged the appointment 
of amixed Commission to enquire into the industrial condition of the 
country as a preliminary to the introduction of a general system of technical 
education. It reiterated this request in 1891, 1892 and 1893. In 1894 
it affirmed in the most emphatic manner the importance of increasing 
public expenditure on all branches of education, and the expediency of 
establishing technical schools and colleges. It repeated the same request in 
1895. In 1896 when a famine had broken out ina more or less acute form 
throughout India, it again urged that “the true remedy against the recurrence 
of famine lies in the adoption of a policy which would enforce economy, 
husband the resources of the State, foster the development of indigenous and 
local arts and industries which have practically been extinguished, and help 
forward the introduction of modern arts and industries.” In 1898 it again 
prayed “that having regard to the poverty of the people, and the decline. of 
indigenous industries, the Government will introduce a more elaborate and 
efficient scheme of technical instruction, and set apart more funds for a better 
and more successful working of the same.” In 1904 the Congress urged 
the establishment of at least one central fully equipped polytechnic institute 
in the country, with minor technical schools and colleges in different provinces, 
and repeated that prayer in 1905. In 1906 it urged that primary education 
should be made free, and gradually compulsory, all over the country, and 
that adequate provision should be made for technical education in the different 
provinces, haying regard to local requirements. It reiterated the same prayer 
in 1908, 1909, 1910, 1911 and 1913. After the outbreak of the war in 
1914, the Congress urged the Government to adopt immediate measures to 
organise and develope Indian industries. As the years rolled on, the need 
for industrial development was more and more keenly felt by Indians. Since 
1905, an Indian Industrial Conference has met year after year, as an 
adjunct of the National Congress, and it repeatedly pressed upon Government 
the need for providing technical, industrial and commercial education through- 
out the country. It has also urged various other measures for the encourage- 
ment of indigenous industries. But neither the recommendations of the Indian 
Famine Commission nor the representations of the Indian National Congress, 
nor those of the Indian Industrial Conference, produced much effect. Speaking 
at the Industrial Conference convened by Government in 1907, Sir John Hewett, 
the then Lieutenant-Governor of the United Provinces, said :— 

“The question of technical and industrial education has been before the Government 
and the public for over twenty years. There is probably no subject on-which more has been 
written or said, while less has been accomplished.” 

The earlier portion of Chapter X of our Report, dealing with industrial 
education, shows how little has been done up to this time to provide such 
education for the people. A few yearsago the Government of India insti- 
tuted scholarships of the annual value of £150, not exceeding ten in 
number, to enable Indians to proceed to Europe and America for special 
training, but it was not necessarily to be technical. Under this system 100 
students have hitherto gone abroad for such training. Finding the proyi- 
sion to promote the scientific and industrial education of Indians in -the 
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country wholly insufficient, a few Indian and European gentlemen started an 
Association in Calcutta in 1904, one of the objects of which was ‘to enable 
distinguished graduates of Indian Universities to prosecute further studies in 
science in Europe, America, Japan or other foreign countries.’ Since 1910 the 
Bengal Government helped the Association with an annual grant of Rs. 5,000, 
which has been reduced to Rs. 2,500 since the war. Rai Jogendra Chandra 
Ghose Bahadur, Secretary of the Association, told us that over 300 students had 
been sent abroad with the assistance of this Association for such education, and 
that 140 of them had returned, of whom 130 were employed. He ‘also told us 
that his students have started twenty new factories and were in charge of seve- 
ral factories employing a capital of over forty lakhs of rupees. This shows how 
keen is the desire of Indians to obtain technical education and to devote them- 
selyes to the industrial regeneration of their country. The Government of India 
have recently increased the number of technical scholarships to thirty, and have 
revised the rules regulating the grant of such scholarships, which are in some 
respects an improvement on those they have superseded. But these scholarships 
are too few to meet the requirements of the situation. Adequate provision for 
imparting useful industrial and technical ‘education both at home and abroad, 
remains yet to be made for the youth of India. ~« 


Progress of other Nations oe PAB aO Ee and its Effect on 


~ Reference has been made in Chapters I, VI and VII of our Report to the . 
growth of certain industries in India during recent years with Indian capital and 
Indian control, the most important among them being the cotton mill industry, 
the Tata Iron and Steel Works and the Tata Hydro-Electric Works. So far as 
this goes, this is a matter of sincere satisfaction. But the progress is altogether 
small. In the meantime, since 1870, other nations have made enormous progress 
in manufacturing industries. I would particularly mention Germany, Austria, 
the United States and Japan, as their progress has specially affected India. 
They have each done so by devising and carrying out a system of general and 
technical education for their peoples, accompanied by a system of State aid 
and encouragement of industries. And these nations—and several others 
besides—most of which have built up their industries by some form of State 
aid or protection, have taken full advantage of the policy of free trade to which 
_ India has been subjected, to purchase raw produce from India and to flood her 

markets with their manufactured goods. India has thus been exposed to ever- 
extending commercial subjugation by these nations, without being armed and 
equipped to offer a resistance and without being protected by any fiscal walls 
or ramparts. This incessant and long-continued attack has affected her agricul- 
tural as well as manufacturing industries. Her indigo industry has nearly been 
killed by Germany. Before 1897, when Dr. Bayer produced artificial indigo, 
Germany had been importing vegetable indigo of the value of over one million 
sterling. A few years afterwards she was exporting artificial indigo of three 
times that value. Germany's bounty-fed beet sugar gave the first serious shock 
-to the ancient sugar industry of India, md it has suffered and is continually 
suffering from the competition of foreign sugar. In 1913-14 Germany and 
Anstria purchased from India raw materials amounting to £24,220,400 in value 
or just a little less than one-sixth of the total output, while the imports to 
Indig from these two countries amounted to £11,304,141. The exports to the 
United Kingdom in the same year amounted to £38,236,780,: and the imports 

from the United Kingdom to £78,388,149. 
Forty or fifty years ago, Japan was far behind India both in agriculture and 
industries. But her Government and people, working in conjunction, have 
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brought about a-wonderful development of her industries built upon ‘a system 
of technical education which’ included everything required to enable her to 
occupy her proper place among the manufacturing nations of the world.’ 
Japan takes in a large proportion of the exports of our cotton, and she sends 
us an increasing quantity of her cotton goods and other manufactures. he 
average of her total imports of the five pre-war years 1909-1) to 1915-14 was 
2°5 per cent. of our total imports. The share of her imports in the’year ending 
March 1917, was 59 per cent. of the total. The total imports of India 
(excluding £28,959,766 of treasure, but including Government stores) amount- 
ed, in the year ending 81st March 1914, to £127,538,638. In the imports 
of the five pre-war years 1909-10 to 1913-14, the average share of the United 
Kingdom was 62°8 per cent. ; of the other parts of the British Empire, 7 per 
cent.; of the allies (excluding Japan), 4°6 per cent.; of Japan, 2°5 per cent. ; 
of the United States, 3-1 per cent.; of Java, 6-4 per cent.; and of the 
other foreign countries (principally Germany and Austria-Hungary), 13°6 per 
cent. The share of the principal countries in the imports of the year ending 
dlst March 1917, was the United Kingdom, 58°7 per cent. ; other parts of the 
British Empire, 7 per cent. ; allies (excluding Japan), 3:3 per cent.; Japan, 8°9 
per cent. ; the United States, 7:3 per cent. ; Java, 8‘9 per cent. ; and other foreign 
countries, 5°) per cent. 


The extent to which India has thus come to be dependent upon other coun- 
tries for the raw materials and manufactured articles necessary in the daily life 
of a modern civilised community is deplorable. The following classified table 
of the imports which came into India in the year ending March 1914, will -zive 
an idea of the extent of this dependence :— 


£ 
1.—Food, drink, and lobacce -— . - a ; - 16,441,330 
Fish (excluding canned fish) . . . : mia 205,330 
Fruits and vegetables =. Pree ; z p , 753,583 
Grain, pulse and flour ; ; 2 : ; : 185,560 
Liguots 7 A ‘ : : : . 1,251,642 
Provisions and odlcnan? s saree ‘ ; , - . 1,649,087 
Spices . ; ‘ : . . ‘ . . - 1,154,575 
Sugar . . ‘ F . : ; . = - 0,971,251 
Tea . . 152,400 
Other food and anos hes, caffe (other than roented or 
ground) hops, ete. . ‘ 511,623 
Tobacco ‘ ML : 50] 923 
Il.—Raw materials and sedice, and wile abet Seiuaiae 
éured : . . : - - 17,038,380 
Coal, coke, ‘mid Patent fuel : : : ‘ ‘ 710,920 
Gums, resins, and ice : : ; ’ F : 175,764 
Hides and skins, mw Sy. - : 101,066 
Metallic ores and eer iron or steel bi meanabasbaile . * 41,077 
Oils . : i : - ; » 2,084,611 
Seeds, aphaalings oil ode ; F ; ‘ ° 65,451 
Tallow, stearine, wax F . i . : : . 150,638 
Textile materials . ' ; i h , » ff. 1,204,510 
Wood and timber : . 615,590 
Miseellaneots (including Heat mee cowries, fish manure, 
pulp of wooed and rags for paper) . . + 1,149,875 
IL.— Articles wholly or mainly manufactured « ; ‘ - 06,760,443 
Apparel ; : wos » + 1,669,359 
Arms, ammunition he mittary sore . . . 236,713 
Carriages and cars, including cycles and motor cars =e - 1,422,667 
Chemicals, drugs sa medicines : . - 1,605,009 


Cutlery, hardware, im ae (exeept machiné-tocls) and 
instruments, ae Veen S'= > BT dag 


268 
£ 
Dyesandcolous - + + + * +8 »  « 1,510,033 
Forniture, cabinet-ware, and manufactures of wood ‘ ; 294 323 
Glassware and earthenware = « , ; ; - 1,728,667 
Hides and skins, tanned or dressed, and leather. : ; 266,083 


Machinery of all kinds (including belting for machinery) » 5/508,507 
Metals, iron and steel and manufactures thereof . . . 10,635,249 
Metals, other than iron and steel and manufactures thereok . 41,010,501 
Paper, paste board, and stationery « . . ' - 1,624,082 
Railway plant and rolling stock ‘ . A : . 6,680,794 
Yarn and textile fabrics . ; F - ; : . 80,360,045 
Miscellaneous (including prints, engravings, pictures, rubber 
manufactures, smokers’ requisites, soaps, spirits perfumed, 
sticks and whips, stonea and marble, toilet requisites, 
toys, and requisites for games and sports, umbrellas and 
umbrella fittings) “ ‘. < " . 8,055,008 
LV.—Miscellaneous and unclassified, including tiving animals, 1,916,135 
fodder, bran pollards and articles imported by post. 
V .—Gorernment alores. , ; : ; ' . 5,373,350 
Total value of all imports, excluding treasure : ,£137,538,638 
Chapter IV of our Report gives a more analysed and critical summary of 
the industrial deficiencies of India, It similarly points out that the list of 
industries which, though the materials and articles we. import are essential 
alike in peace and war, are lacking in this country, is lengthy and ominous ; 
‘and that until they are brought into existence on an adequate scale, Indian 
capitalists will, in times of peace, be deprived of a number of profitable enter- 
prises, whilst, as experience has shown, in the event of a war which renders sea 
transport impossible, India’s all-important existing industries will be exposed 
to the risk of stoppage, her consumers to great hardship, and her armed forces 
to the gravest possible danger. With the abundance of our raw materials, 
agricultural and mineral, with the great natural facilities for power and 
transport, ‘ith a vast home market to absorb all that we may manufacture, it - 
should not be difficult to effectively cut down this list, if the Government will 
equip the people for the task by providing the necessary educational and bank- 
ing facilities and extending to them the patronage and support of the State, 
How the Government may best do this is the question we have to answer. 


Government Industrial Policy in Recent Years. 


T have little to add to the history of Government industrial policy in recent 
years which is given in Chapter VIII of the Report. The account given there of 
the efforts made by Government for the improvement of Indian industries shows 
how little has been achieved, But Ido not agree with my colleagues when 
they say (paragraph 111) that this has been “ owing to the lack of a definite and 
accepted policy, and to the absence of an appropriate organisation of specialised 
experts.” I share with them the regret that Lord Morley did not approve that 
part of the proposal of the Madras Goyernment made in 1910, which urged that 
Government agency should be employed to demonstrate that certain industrial . 
improyements could be adopted with commercial advantage ; and l am thankful 
that in modification of that order, Lord Crewe, by his telegram, dated the 1st 
February, 1916, authorised the Government of India, pending final orders on this 
Commission’s Report, “to instruct Local Governments that in cases in which 
they desire to help particular industries they may do so, subject to your approval 
and to financial exigencies, without being unduly restricted by my predecessor's 
rulings.” But I cannot endorse that part of the Report which speaks of “ the 
deadening effect produced by Lord Morley’s dictum of 1910 on the imitial 
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attempts made by Government for the improvement of industries.” (Introdue- 


tory, page 4.) I think my colleagues have taken an exaggerated view of the 


effect of Lord Morley's refusal to sanction the particular part of the Madras 
Government’s proposal to which reference has been made above. In justice to 
Lord Morley, and in order that the orders which he passed on the subject of 
technical education may be properly appreciated, I will quote below the follow- 
ing two paragraphs from the despatch in question, dated the 29th J uly 1910, 
Said His Lordship :— 

“I have examined the account which the Madras Government have given of the 
attempts to create new industries in the province. The results represent considerable 
labour and ingenuity, but they are not of a character to remove my doubts as to the utility 
of State effort in this direction, unless it is strictly limited to industrial instruction and 
avoids the semblance of a commercial venture. So limited, interference with private 
enterprise is avoided, while there still remains an ample and well-defined sphere of activity, 
The limit disregarded, there is the danger that the new State industry will either remain a 
petty and ineffective plaything, or will become a costly and hazardous speculation. I 
sympathise with the Conference and the Madras Government in their anxiety for the 
industrial development of the province, but I think that it is more likely to be retarded 
than promoted by the diversion to State-managed commercial enterprises of funds which 
are urgently required for the extension of industrial and technical instruction. 

“The policy which I am prepared to sanction is that State funds may be expended upon 
familiarising the people with such improvements in the methods of production as modern 
science and the practice of European countries can suggest ; further than this the State should 
not go, and it must be left to private enterprise to demonstrate that these improvements can 
be adopted with commercial advantage. Within the limits here indicated it appears to me 
that the objects which the Industrial Conference had-in view can all be accom plished 
by means of technical and industrial schools; it is in such schools that a knowledge 
of new industries and new processes can be imparted, that the use of new implements 
ean best be taught and the technical skill of the artisans most readily improved. 
In a leather school the method of chrome tanning can be demonstrated and taught ; 
in a weaving school the indigenous hand loom can be improved and the advantage of the 
improvement demonstrated. If the schools are properly managed, they will supply the private 
capitalist with instructed workmen and with all the information he requires for a commercial 
venture, To convert the leather or weaving school into a Government factory in order to 
demonstrate that articles can be manufactured and sold to the public at a profit, goes, in my 
view, beyond what is desirable and beyond what is found necessary in other provinces. My 
objections do not extend to the éstablishment of a bureau, of industrial information, or to the 
dissemination from such a centre of intelligence and advice regarding new industries, processes 


or appliances, provided that nothing is done calculated to interfere with private enterprise.” 


As Lord Crewe pointed out in his despatch No. 24-Revenue, dated March 
12th, 1912 :-— 
“. + « the Government of Madras seemed to have placed too limited a construction upon 
the orders given in my predecessor's despatch of 29th July 1910. The policy which he then 
sanctioned was that State funds might be expended upon familiarising the people with such 
inethods of production as modern science and the practice of European countries could suggest. 
This need not be interpreted us confining instruction solely to industrial schools. Iam prepared 
to recognise that in certain cases instruction in industrial schools may be insufficient and may 
require to be supplemented by practical training in workshops, where the application of new 
processes may be demonstrated ; and there is no objection to the purchase and maintenance 
of experimental plant for the purpose of demonstrating the advantage of improved machinery 
Or new processes and for ascertaining the data of production.” ; 

Indian public opinion no doubt desired that the Government should go 
farther than Lord Morley had sanctioned. But even so, they would have been 
grateful if action had been taken within the “ ample and well-defined sphere 
of activity” which he had sanctioned; if the funds which it was proposed to 
divert to State-managed commercial enterprises, had been devoted to “the 
extension of industrial and technical instruction,” for which, his Lordship said, 
they were “urgently required ”; if State funds had been “ expended upon famil- 
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jarising the people with such improvements in the methods of production as 
modern science and the practice of European countries could suggest.” Their 
complaint was that that was not done. It is said in paragraph 199 of the 
Report that the Government (of India) “had neither the organisation nor the 
equipment to give effect even to the comparatively limited policy sanctioned by 
Lord Morley.” The obvious answer is that the necessary organisation and 
equipment should have been created. 


A Welcome Change. 


The outbreak of the war drew forcible attention to the extent of India’s 
dependence upon countries outside the British Empire, particularly upon 
Germany and Austria, for the supply of many of the necessaries of life for her 
people, and some time after the commencement of the war, the Government of 
India resolved to examine the question of the industrial policy which the Govern- 
ment should pursue in the altered state of things in India. In their despatch 
to the Secretary of State, dated the 26th November 1915, Lord Hardinge’s 
Government put the case for a change of policy in very clear and forceful 
language. ‘They said :— 

“Tt is becoming increasingly elear that a definite and self-conscions policy of improving 
the industrial capabilities of India will have to be pursued after the war, unless she is to 
become more and more a dumping ground for the manufactures of foreign nations who will 
be competing the more keenly for markets, the more it becomes apparent that the political 
future of the larger nations depends on their economic position. The attitude of the Indian 
public towards this important question is unanimous, and cannot be left out of account. 
Manufacturers, politicians and the literate public have for long been pressing their demands 
for a definite and accepted policy of State aid to Indian industries: and the demand is one 
which evokes the sympathy of all classes of Indians whose position or intelligence leads. them 
to take any degree of interest in such matters.” The despatch emphasised “ the need for an 
industrial policy which will enable technical education in India to produce its best results, 
and which will lighten the pressure on purely literary courses and reduce the excessive demand 
for employment in the services and callings to which these courses lead up.” 

Finally the Government said :— - 

« After the war India will consider herself entitled to demand the utmost help which her 
Government can afford to enable her to take her place, so far as circumstances permit, as a 
mannfacturing country.” , 

-The acceptance of this policy by the Secretary of State for India and the 
appointment of this Commission to consider and report in what ways this 
help may be given was welcomed by Indians with feelings of gratitude and 
hope, like the dawn of day after a dark and dreary night. But the hope is 
occasionally clouded by a recollection of the fact that the Labour Party joining 
with the Irish Nationalist and the Lancashire vote mobilised its forces against 
the Government in England against the raising of the import duty on cotton 
goods in India—even while the Indian cotton excise duty, which India has 
regarded as a great and crying grievance all these twenty-one years, was still 
allowed to continue—and that so highly honoured a statesman as Mr. Asquith 
gaye his support to the Government policy only on the understanding that this 
in common with all other fiscal issues would be reconsidered at the end of the 
war. Indians remember, however, with gratitude the firm attitude which 
Mr. Austen Chamberlain, the then Secretary of State for India, adopted in the 
matter, and the reply which he gave to the Lancashire deputation that waited 
on him with reference to that simple fiscal measure, without which, as he 
told the deputation, it would have~ been impossible for India to make the 
contribution of £100 millions to the cost of the war. | 


The brief narrative which I have given here of the industrial relations 
of India with England, and of the policy which England has pursued towards 
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India, will, I hope, lead some of those of my English fellow-subjects, who are. 
unwilling to let the Government of India protect and promote Indian industries 
under a wrong apprehension that that would injure English interests, to recall 

to mind how much India has contributed to the prosperity of England during 
a century and a half, and how much she has suffered by reason of the illiberal 

policy which has hitherto been pursued towards her. It will lead them, I hope, 

to reflect that the result of this policy is that, after a hundred and fifty years 
of British Rule, India, with all her vast natural resources and requirements, is 
the poorest country in the world, and that comparing her pitiable condition with 
the prosperous state of the self-governing Dominions which have enjoyed 
freedom to develope their industries, they will recognise the necessity and the 
justice of allowing India liberty to regain national health and prosperity. 

Such a policy will not benefit India alone. It will benefit England 

also. For if India will grow rich, if the standard of living in India will 

rise, her, vast population will naturally absorb a great deal more of imports 

than it does at present. This yiew was repeatedly urged by Mr. Dadabhai 

Naoroji, and it is fully supported by the history of other countries which 

have become prosperous during recent times. The United States offer an 

illustration. The following figures show how their imports have grown with 

their prosperity :-— 


Year, . Imports in millions of 
dollars, 
1860. : ° . ; . : : ‘ . 7 355 
1870, . : - ° , ° ° - . : 435 
1880 , . 4 , ; ; : ; ; : . 667 
1890. ‘ . ° $ : ; ; ; ; ‘ 789 
1900 . : ; ; ; ‘ ° ; : ; i 849 


The same truth is illustrated by the history of the commerce of Japan. As 
Japan has been developing her own manufactures and growing in affluence, 
she has been furnishing a rapidly growing market to the merchants of the 
world, The following table makes this clear :— 


ANNUAL AVERAGE ImPorts OF JAPAN IN RECENT DECADES. 


Values in Millions of Yen. 









1881-1590 
1891-1900 
1900-1909 


1712 






Commenting on the growth and variety of imported manufactures in the ~ 
United States noted above, Mr. Clive Day says in “ History of Commerce” 


(page 568) :— 

“Tt is probable that the United States will always continue to import manufactured 
wares like those named above, in great variety and amounting in the total to considerable 
value. We cannot afford to refuse the contributions of peoples who have specialized in v rious 
lines, and by reason of inherited taste and skill, or with the aid of exceptional natural 
resources, can offer us what we cannot readily produce ourselves.” 
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This is exactly what I would say with regard to our future, assuming that 
we are allowed to develope our home industries to the fullest extent we can. 
But I need not labour this point further. I am glad to find that ‘the 
Committee on Commercial and Industrial Policy after the War,’ of which Lord 
Balfour of Burleigh was the Chairman, has expressed the same view. In 
paragraphs 232 and 233 of their Final Report they say :— 


“ Whilst Europe as a whole may be said to be divided into settled fields of international 
competition where local circumstances, convenience of transport, and suitability of production 
for local needs, have become the controlling factors, there remain vast markets still practically 
untouched for the future development of the exporting nations of the world. China, with its 
400 millions of population, an old and industrious civilisation, must in the near future develope 
its already great and growing demands for products of our trades. There are great poten- 
tialities in India and there is also the demand of Siberia and the smaller Far Eastern countries, 
which are likely in future to afford profitable markets. 

“Tt is true that in this sphere the competition of Japan will have to be increasingly 
reckoned with, but we have no doubt that with arise in the standard of living of Eastern peoples 
there will come a corresponding increase of the quantity and improvement of the quality of 
the goods demanded. This development cannot fail to be of advantage to British indnstry, 
and for this reason, if for no other, we desire to emphasise the importance of all measures, 


including particularly the rapid extension of Railways, likely to promote the economic well- 


being of India.” 

The hope,of Indians for the industrial development of their country has 
been further strengthened by the knowledge that, like their noble predecessors in 
office, the present Viceroy and the Secretary of State are also convinced of the 
necessity of a liberal policy being adopted in respect of Indian industrial 
development. They have read the following passage in the Report on Constitu- 
tional Reforms with great satisfaction :— 

On all grounds, a forward policy in industrial development is urgently called for, not 
merely to give India economic stability ; but in order to satisfy the aspirations of her people 
who desire to see her stand before the world as a well-poised, up-to-date country ; in order to 
provide an out-let for the energies of her young men who are otherwise drawn exclusively to 
Government service or a few overstocked professions; in order that money now lying un- 
productive may be applied to the benefit of the whole community; and in order that the too 
speculative and literary tendencies of Indian thought may be bent to more practical ends, and 
the people may be better qualified to shoulder the new responsibilities which the new constitu- 
tion will lay upon them. ‘These considerations led Lord Hardinge’s Government to recom- 
mend the appointment of the Industrial Commission which is at present sitting. 

“These are political considerations peculiar to India itself. But both on economic and 
military grounds imperial interests also demand that the natural resources of India should 
henceforth be better utilised. We cannot measure the access of strength which an industrial- 
ised India will bring to the power of the Empire; but we are sure that it will be wcome 
after the war.” 

How far the hope so raised will be realised, will depend largely upon the 
decision of the vital question whether the power as well as the responsibility of 
promoting the industrial development of India, shall be placed in the Govern- 
ment of India, acting under the control of the elected representatives of the 
people in the Legislative Council. This factor governs all our recommenda- 
tions. 


Industries and Agriculture, 


In Chapter V of the Report dealing with industries and agriculture, my 
colleagues say :— 

“We take this opportunity of stating in the most emphatic manner our opinion of the 
paramount importance of agriculture to this country, and of the necessity of doing everything 
possible to improve its methods and increase its output.” 
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They go on to say :— 

“Such improvement will, we anticipate, be mainly effected by the organisations which 
are in process of development under the charge of the imperial and provincial Departments of 
Agriculture, and though the results attained are not yet of mnch economic importance, they 
are steadily growing and will eventually demand large manufacturing establishments to produce 
the machinery, plants and tools which the raiyats will find advantageous as labour-saving 
devices.” 

They point out the possibilities of improved agricultural mgthods and 
suggest that thre is much seope for the use of power-driven machinery in 
agriculture for lifting water from wells, channels, tanks and rivers, for irriga- 
tion and for other purposes, and for improving the land by draming low-lying 
ground and by deep ploughing, ete. They also recommend the provision of 
hand machinery of improved types, especially for the reaping, threshing and 
winnowing of crops. They go on to say :— 

“ Tndia is not at all yet accustomed to the free use of mechanical appliances, and it -ahould 
be an important function of the Departments of Industries and Agriculture to enconrage their 
introduction in every possible way. For a long time to come the employment of machinery in 
agriculture in India will largely depend upon the completeness and efficiency of the official 
organisation which is created to enconrage its use and to assist those who nse it,” 

In this connection I would draw attention to the opinion of Mr. James 
MacKenna, the Agricultural Adviser to the Government of India. At page 29 
of his valuable pamphlet on “Agriculture in India,” published in 1915, 
he says :— 

We have seen that the introduction of Européan machinery has always figured 
prominently in the efforts of the amateur agricultural reformer. Much success has, 
undoubtedly, been obtained in the introduction of grain-winnowers, cane-crushing machinery, 
ete. But in recommending the introduction of reaping machines or heavy English plougha, 
caution is necessary. Reaping machines may be useful on large estates where labour is 
scarce, but the whole rural economy ofa tract where population is dense may be upset by 
their use. A large amount of cheap labour which ordinarily does the reaping is thrown ont 
of employment ; the cleaners lose their recognised perquisites. In the case of heavy plonghs, 
the advisability of deep ploughing has first to be proved. In both cases the capacity of the 
available cattle and the difficulty of replacing broken spare parts and of carrying out repairs 
are serions obstacles to the introduction of foreign machinery. As in the case of plants, the 
improvement of the local material which the cultivator can himself make and repair and 
which his cattle can draw, seems the more hopeful line of improvement.” 

I entirely endorse this opinion. The difficulties pointed out by 
Mr. MacKenna apply with equal, if not greater, force, in the case of power- 
driven machinery for the purposes indicated above. As my colleagues have 
ohe@ryed “in India agricultural conditions are widely different from those in 
Europe and Germany,” and “as yet very little of mechanically operated plant 
has come into use”’ here, “chiefly because holdings are small and scattered, and 
ryots possess little or no capital.” ‘The results achieved in this direction in 
the south of India” are also “not very important perhaps, if measured by their 
immediate economic effect." While, therefore, 1 appeciate the value of the 
use of power-driven machinery in the development of agriculture, when 
economic conditions should favour its introduction, 1 do not agree with the 
recommendation “that it should be an important function of the Departments 
of Industries and Agriculture to encourage their introduction in every possible 
way. 1 apprehend that with such a recommendation from the Commission, 
the zeal for promoting mechanical engineering interests and establishments 
may push the use of power-driven machinery without due appreciation of the 
economic interests of agriculturists in the present circumstances of the country, 
For these TeAsOns, and because in any case the introduction of power-driven 
machinery will take a long time, I think it my duty to draw attention to other 
means of improvement, particularly to agricultural education. 


260, 


'The history of agriculture in India during British rule has recently been 
told by Mr. MacKenna in his pamphlet referred to above. Agriculture is by 
far the greatest of the industries of India, and nearly 200 millions of its immense 
population are dependent for their livelihood on agriculture or on industries 
subsidiary to it. The Famine Commission of 1880 made very strong recom- 
mendations as to the necessity of establishing departments under a Director in 
each province to promote agricultural enquiry, agricultural improvement and 
faming relief. The departments were constituted, but by a Resolution published 
in 1881 the Government of India decided to postpone agricultural improvement 
until the scheme of agricultural enquiry had been completed. Nothing was 
done till 1889, at the end of which year the Secretary of State sent out Dr. 
Voeleker of the Royal Agricultural Society to enquire into and advise upon the 

‘improvement of Indian agriculture. After touring over India and holding 
many conferences, Dr. Voeleker recommended a systematic prosecution of 
agricultural enquiry and the spread of general and agricultural education, ani 
laid down in considerable detail the lines on which agricultural improvement 
was possible. An Agricultural Chemist and an Assistant Chemist were 
appointed in 1892 to carry on research and to dispose of chemical questions 
connected with forest and- agriculture. In 1901 an Inspector-General of 
Agriculture was appointed. Two other scientists were added to the staff in 
1903. Mr. MacKenna says :— 

“The object aimed at was to increase the revenues of India by the improvement of 
agriculture ; but nothing was done for that improvement, and the expansion of the Land 
Records staff and the compilation of statistics almost entirely occupied the attention of the 
Provincial Departments.” 

An Agricultural Research Institute was established at Pusa in 1905 with 
the help of a generous donation of £30,000 made to the Viceroy by Mr. 
Henry Phipps of Chicago. In 1905-06 the Government of India announced 
that a sum of 20 lakhs (subsequently raised to 24 lakhs) would annually be 
available for the improvement of agriculture. Agricultural colleges were 
accordingly re-organised or started at Poona, Cawnpore, Sabour, Nagpur, 
Lyallpur and Coimbatore. These colleges have been doing good work, but very 
little progress has been made with the agricultural edueation of the people. 1 
wish to acknowledge here the improvement which has been brought about in 
agriculture by means of our large irrigation works, which the Government have 
constructed, the improvement of wheat and cotton and in other ways. That 
improvement has been great and the Government is entitled to full credit for 
it, But I wish to draw attention to the urgent need and great possibilities of 
further improvement. Irrigation requires to be much mogg extended. A more 
systematic and extended programme of improvement requires to be adopted, 
the most important item in which should be agricultural education. 


Agricultural Education. 
Writing in 1915 on this subject Mr. MacKenna said :— 

«There is probably no subject connected with agriculture on which so much has been 
written as agricultural education; none, perhaps in which less bas been affected. It isa 
constant anxiety to agricultural workers who mainly strive after an ideal which seems untenable. 
Tt has been debated at numerous conferences and has been the text of many writers, but there 
ire practically no results to show.” “ The Famine Commissioners, so long ago as 1880, 
expressed the view that wo general advance in agriculéwral system can be expected wil the 
reral population had been so educated aa to enable them to take a practical interest in agrienl- 
twral progress and reform. These views were confirmed by the Agricultural Conference of 1955. 

. . « The most important, and, probably, the soundest proposition laid down by 
the conference waa that it mae most descradle fo extend primary education amongat agricultural 
slesses, Bub with the enunciation of this basic principle other resolutions were passed which,” 
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while containing much that was excellent, probably led to the extraordinary confusion of 


subsequent years.” For some time “the dominating idea was that it was necessary (0 teach 
ayriculture, somehow or other, in rural schools. Fortunately this idea has now been 
abandoned. It is now agreed that agriculture, as such, cannot be taught in schools ; that rural 
education must be general and agricultural education technical.” .. ,. . “ The view now taken 
is that, instead of endeavouring to teach agriculture as such, an attempt should be made to 
impart to the general scheme of education a markedly agricultural colour and to 
encourage powers of observation and the study of nature with special reference to the 
surroundings of each school. With this object text-books are being re-written so as toanclude 
lessons on familiar objects; mature study is being taught and school gardens bave been 
started. There are, however, serious difficulties in obtaining suitable teachers. But, as 1 have 
already said, more will depend on the natural awakening of the intelligence of pupils by the 
spread of general education than on specialised training. And in primary schools the essential 
thing is to establish general edacation on a firm basis so that the pupils may develope powers of 
observation and of reasoning. If these be done, interest in their surroundings will naturally 
follow.” 
Mr. MacKenna says in the end :— 

“Any attempt to teach agriculture in India, before investigation has provided the 
material, is a fundamental mistake which has seriously retarded development, and this mistake 
has affected, not only elementary, but to a much greater extent collegiate, education.” 

This is where we stood after thirty-five years of enquiry, discussion and trial ! 


Other civilised countries took a much shorter period to decide upon a 
definite course of agricultural education and have prospered on their decision. In 
Sir Horace Plunkett’s Report of the Recess Committee of 1596 an account is 
given of the systems of State aid to agriculture and industry which were 
prevalent before that year in various countries of Europe. Though these 
countries, as also America and Japan, have made much greater progress since 
then both in agricultural education and improvement, that report is still of great 
value to us and will amply repay perusal. I will extract only one passage from 
it here. Said Sir Horace Plunkett and his colleagues :— 

“The most positive action of the State in assisting agriculture is taken in connection with 
education. Everywhere it is accepted as an axiom that technical knowledge and general enlight- 
enment of the agricultural class are the most valuable of all levers of progress. The great. 
sums spent by the various countries in promoting technical education as applied to agriculture, 
as well as to other industries, prove this, M. Marey-Oyens, the head of the Dutch Board of 
Commerce and Industry, and President of the Agricultural Council says;—‘ Every guilder 
spent in the promotion of agricultural teaching brings back profit a hundred-fold” ‘ Every 
frane spent in agricultural teaching brings a brilliant return,’ says the Belgian Minister of 
Agriculture in his message to Parliament last year. M. Tisserand attributes the great progress 
made by French agriculture since 1870, in a large measure ‘to our schools, our professors, our 
experiment stations, andthe illustrious men of science, whom the administration has induced 
to devote themselves to the study of agricultural questions.’ Mr. M. H. Jenkins, in his 
Report to the Royal Commission on Technical Instruction, says ‘the results of agricultural 
education in Denmark have been something extraordinary. Danish butter is now the best in 
the world; in 1880 it was described by the British Vice-Consul at Copenhagen as “execrably 
bad”; the progress since is directly traceable to agricultural education.’””—( Report, pages 54-55.) 

It is hardly necessary to refer at any length to the great progress of 
agricultural education and improvement in America or to the enormous wealth 
and prosperity which has resulted therefrom. But I might refer here te the 
case of Japan. We know that Japan has made remarkable progress in agri- 
culture. She developed afi excellent system of agricultural education many 
years ago. In the valuable “Note on Agriculture in J apan,” which 
Sir Frederick Nicholson submitted to the Commission along with his written 
evidence, he describes the system of agricultural education which he found at 
work in Japan in 1907. It is not necessary for me to describe the system here. 
“My object simply is to draw attention to the necessity, in the interest of the 
improvement of agriculture and agriculturists, of early steps being taken to 
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devise a system of both general and agricultural education! for the masses of 
our agricultural population. 


I would also recommend that the attention of the Agricultural Department 
be invited to the desirability of carrying out those other recommendations of 
Dr. Voelcker which have not yet been’carried out, particularly those relating to 
the “establishment wherever possible of Fuel and Fodder Reserves.’ Our 
attention was particularly drawn to the fact thatthe high prices of fuel and 
fodder are inflicting serious hardship and loss upon the people in general and of 
agriculturists in particular, I may note that we were informed that last year 
about £0,000 acres of irrigated plantation were established by the Forest Depart- 
ment in the Punjab, in order to meet provincial requirements. 


The ‘wee prices of foodstuffs and the consequent suffering to which the 
bulk of the people are exposed have made the question of increasing the yield 
of our food crops also one of great and pressing importance, In his pamphlet 
on the “ Agricultural Problems of India,’ which Rai Gangaram Bahadur sub- 
mitted to the Commission, he argues that “we are producing in a normal year, 
just enough to meet our requirements (of food consumption) with no surplus 
to meet the contingency of a failure of the rains in the ensuing year.’ We are 
also confronted with the fact that in India the yield per acre of crops is very 
much lower than what it isin other countries. The figures given by Rai Ganga- 
ram Bahadur at page 12 and in Table VIII of his book are instructive. The 
average yield per acre of wheat in Bombay and the United Provinces was 1,250 
‘Ibs. ; in the United Kingdom, it was 1,973 lbs.; in Belgium, 2,174 lbs.; in 
Denmark, 2,526 lbs.; in Switzerland, 1,855 lbs. The average yield per acre of 
barley in the United Provinces was 1,300 Ibs.; in the United Kingdom, 2,105 
Ibs; in Belgium, 2,953 lbs.; in Denmark, 2,456 Ibs. ; in Switzerland 1,940 lbs. 
The average yield per acre of maize in the North-West Frontier was 1,356 lbs.; 
in Canada, 3,487 lbs.; in New Zealand, 3,191 lbs. ; in Switzerland, 2,198 Ibs. 
The average yield per acre of rice in India is only half of what it is in Japan. 
The possibilities of development that lie before us are therefore vast, and the 
call for measures for improvement is urgent and insistent. It is the call both 
of India and of the Empire, and I strongly recommend that the matter should 
receive prompt and adequate attention from the Agricultural Departments— 
both Imperial and Provincial. i 


In this connection I desire also to draw attention to the necessity of 
providing greater financial facilities for agricultural improvement. So long 
ago as 1882, that revered friend of India, Sir William Wedderburn, advocated 
the establishment of agricultural banks for this purpose. The Indian N ational 
Congress pressed the suggestion upon the attention of Government. But it has 
not yet been carried out. I would draw attention to the very valuable paper on 
“The Re-organization of Rural Credit in India,” which was read by Mr. Ranade 
before the first Industrial Conference at Poona in 1591. (Ranade’s Essays, 
pages 41-64.) Itisa powerful plea for the establishment of agricultural banks. 
I might add that, besides other countries mentioned by Mr. Ranade, Japan has 
provided such facilities as are here recommended for the improvement of its 
_ agriculture. The Japan Year Book for 1917 says :— 


«There are two kinds of agricultural credit. They are long eredit und short credit, the 
former for the purchase of farm land and for the’ development of farm land and other 
permanent improvements for which a loan for a term of 50 years or less is allowed. The short- 
term credit is one that is to be used mostly for the purchase of fertilizers, farm implements, or 
food for vattle. Our banks usually give credit for a term of five years orless. There are alas 
credit associations for supplementing these agricultural bunks.” 


99 
Technical Education. 


The modern system of technical education may be said to date from the 
famous Universal Exhibition held-in London in the year 1851. Speaking 
generally, Englishmen did not believe in the value of technical education, and 
much effort has been necessary in England itself to make them do so. One of 
the earliest of these efforts was made by Mr. J. Scott Russell, who published a 
valuable book in 1869, named “ Systematic ‘Technical Education for the English 
People.” In this book, after showing that education should be both general 
and special, he said :— 

© The highest value in the world’s markets will be obtained by that nation which has been 
at most pains to cultivate the intelligence of its people generally, and afterwards to give each 
the highest education and training in this special calling. In other words, the value of the 
nation’s work will vary with the excellence of the national system of technical education, All 
I have said above seems axiomatic. To me it is xo, but I trust the reader will not @e offended 
if I am obliged to treat it quite otherwise. The English people do not believe in the value of 
technical education. Still less do they bélieve in the value of a national system of education, 
and still less in the duty of the Government, the legislature, and the educated part of a 
community, to undertake the education of a whole people, I am therefore compelled to prove 
as mere matters of facts that which the accomplished scholar, or observant traveller, takes as 
an axiom on which argument is wasted, It is the object of this chapter to prove that 
technical education has brought good of a national and commercial kind to those who possess 
it; that the want of it is attended with pecuniary loss, and that there is social danger to 
the community in our continued neglect of it. 

‘OF late years a series of great public events have been taking place, which have been of 
great national value in serving to awaken the British people—For half a century they had 
been enjoying the fruits of the inventions of a few men of genius who had created the whole 
system of modern manufacturing, and Providence had also endowed them with the 
accumulated wealth of countless centuries stored wp in the bowels of the earth in the shape of 
coal and iron, ready to be used or wasted and worked ont in this manufacturing century. The 
genius of a few men having set coal and iron to do the manufacturing work of mind and man, 
the citizens of England had begun to think that it was they who were superior in intelligence 
and civilization to the un-coaled, un-ironed, un-engineered nations around them. For -half a 
century nothing occurred to awaken them from this dream, and for that half century the works 
of English engineers and English iron and coal bore the highest reputation, and earned the 
highest prices in the world. 

* Eighteen years ago there began a series of competitive triale of intelligence and skill 
between the citizens of the different civilized nations of the world. The scene of the first trial 
was in London in 1851, It was the famous Universal Exhibition of the Industries and 
Products of all nations. Jn that great school the civilized nations of Europe dad their first 
lesson in technical education. They were able to see in how many things England retained 
her hereditary excellence and England was able to see in how many branches of taste and 
skill other nations possessed qualities in which she was wanting.’—(Systematic Technical 
Lilucation for the English People, by J. Scott Russell, London, Bradbury, Evans and Co., 
11, Bouverie St., 1869, pages 79-81.) 


Mr. Russell went on to say that up to 1851, and for many years after, 
England held supremacy in the great objects of manufacturing and constructive 
skill. But she lagged behind other nations in some other arts. For instance— 

“The Exhibition of 151 had disgusted the whole nation with its blue earthenware plates, 
eups and saucers, borrowed from the 2,000 years’ tradition of China, and with its huge Inmps 
of glass, called decanters and glasses, cut or moulded into hideous distortions of form 
All England was struck by the amazing superiority of some continental nations in the beniéy 
and grace of design, which enticed to convert the rude and nearly worthless material of 
clay and flint into valuable and invaluable works of art, in earthenware and glass. She 
occupied the four years’ interval between the Exhibitions of 1851 and 1855 in collecting and 
diffusing through the manufacturing countries, the best models of the best masters, in es 
tablishing for the potteries and glass works schools of design, and in training teachers for art 
workmen. These young institutions already bore fruit in 1855, and (when the second Ex« 
hibition took place in Parisin 1955) England was no longer outstripped in pottery and glass” . 
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On the other hand, the Exhibition of 1851 made the French and German 
nations fully realise their inferiority to England in the manufactures of iron 
and steel, the great instruments of skill, industry, mechanical power, and 
transport. When the Exhibition of 1855 took place, it was found that they 
had alrzady recorded much advance in the manufacture of iron, steel and 
other metal. “* They had already established schools in every metropolis, large 
torn or centre of industry, for educating professional men and masters, for train- 
ing foremen and skilled workmen, and for educating apprentices.” 


The fourth Exhibition took place in Paris in 1867. It gave the nations, 
and especially England, a final lesson. 


“ By that Exhibition” says Mr, Scott Russell, “we were mdely awakened and thoroughly 
alarmed. We then learnt, not that we were equalled, but that we were beaten—not on some 
points, but by some nation or other on nearly all those points on which we had prided ourselves. 
. » » 4 England was convinced that she had been asleep, and that a whole generation of 
wakeful, skilled workmen had been trained in other countries during the interval between 


1851 and 1867.”—(Jbid, page 86.) 


The jurors who had been appointed at the Paris Exhibition and the Govern- 
ment reporters made their report. On this report the Government sent abroad 
a Commissioner to ascertain whether the alleged defects of the English system 
of education, and the inferiority of the English to some other people in some 
sort of technical skill, were real or imaginary. Mr. Samuleson, M.P., travelled 
in France, Belgium and Germany, examining as le went the most famous 
establishments on the continent which stood in direct rivalry to England. 
“He found,” said Mr. Russell, “everywhere in these establishments men of al] 
ranks better educated than our own; working men less illiterate—foremen and 
managers well-educated, and masters accomplished, well-informed, technical] 
men.” He summed up the result of his examination as follows :— 


“T do not think it possible to estimate precisely what has been the influence of continental 
education on continental manufactures . . . That the rapid progress of many trades abroad 
has been greatly facilitated by the superior technical knowledge of the directors of works every- 
» where, and by the comparatively advanced elementary instruction of the workers in some 
‘departments of industry, can admit of bat little doubt . . . Meanwhile we know that our 
manufacturing artisans are imperfectly taught, our agricultural labourers illiterate; neither 
one nor the other can put forth with effect the splendid qualities with which Providence has 
endowed our people, Our foremen, chosen from the lower industrial ranks, have no sufficient 
opportunities of correcting the deficiencies of their early education ; our managers are too apt, 
in every case of novelty, to proceed by trial and error, without scientific principles to guide 
them; and the sons of our great manufacturers too often either despise the pursuits of their 
fathers, as mere handicrafts unworthy of men of wealth and education, or else, overlooking the 
beautiful examples which they afford of the application of natural laws to the wants of 
men, follow them solely as a means of heaping up more wealth, or at the best for want of 
other occupation ; to the evils of such a condition not only our statesmen, but also onr 
people, are rapidly awakening, and the disease being once acknowledged, I believe the 
remedy will soon be applied.” 


The following statement of one of the jurors consulted by the Commissioner 
expressed the gerieral sense of those who had been examined. Said Mr. 
Mundella :— 

“Tam of opinion that the English workman is gradually losing the race, through the 
superior intelligence which foreign Governments are carefully developing in their artisans, 
. « « » Theeducation of Germany is the resylt of a national organisation, which compels every 
peasant to send his children to school, and afterwards affords the opportunity of acquiring such 
technical knowledge as may be useful in the department of industry to which they were destined. 
... » « I£ we are to maintain our position in industrial competition, we must oppose to this- 
national organisation one equally effective and complete; if we continue the fight with our 
present voluntary system, we shall be defeated, generations hence we shall be straggling with 
ignorance, squalor, pauperism and crime; dnt with a system of national education made 
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compilleory, and supplemented with art and industrial \education, I believe within twenty years 


England would possess the most intelligent and inventive artisans in the world.”—(Pages 
97 and 98.) : ‘ 


(The italics throughout are mine.) 


The people and Parliament of England recognised the soundness of this 
opinion. The Elementary Education Act was passed in 1870, an expendi- 
ture of many millions a year was agréed upon, and elementary education made 
‘compulsory. The provision for supplementing this education with industrial 
and technical education was slower to come, but come it did. England 
has made a great deal of provision since then for imparting technical and scientific 
education in her schools, colleges and universities. The number of these latter 
has been raised from 1860 from nine to eighteen. It is this which has enabled 
England to maintain her high position and to keep up her industrial eminence. 
It is this which has enabled her to fight the splendid fight she has fought 
in this war. For, though every lover of liberty must rejoice at the invaluable 
help which the United States of America are now giving to the cause of 
freedom, it is but bare justice to say that, unprepared though England was before 
the war, it is British brains and British technical skill, united no doubt with 
French brains and French technical skill, and Supported by British and French 
hearts of steel, that have enabled Britain and France to baffle Germany, and 


made it possible for the Allies to achieve a final yictory. And yetasthe reports - 


of the various departmental committees of ‘the Committee on Commercial and 
Industrial Policy after the War’ show, the wisdom and experience of England is 
loudly calling for “ widespread and far-reaching changes in respect of primary 
and secondary education and apprenticeship,” and for “ better technical and art 
education’ for her people in order that her industrial position after the war 
may be quite secure. 


[ have referred at length to the history of the progress of education, both 
general and technical, in England, as it has a great lesson and an inspiration for 
us. Our education to-day is in many respects nearly in as bad a condition as 
was England's in 1869; and, in my opinion, the course which was then 
suggested by Mr. Mundella and Mr. Samuelson in the passages I have quoted 
above, is the exact course which should be adopted here. It was the misfortune 
of India that when our English fellow-subjects, who have taken upon them- 
selves the responsibility for the welfare of the people of India, were convinced 
of the need of universal elementary education in England, they did not 
introduce it at the same time in India also. If this had been done, India 
would not have stood so far behind other nations as she does to-day. However, 
the neglect of the past should be made up, as much as possible, by the adoption 
of prompt and effective measures now. The need for such measures has 
become greater by the great changes which have taken place during the interval. 
The commercial war which has long been going on will become much keener 
after the war. India will be much more exposed to the competition of nations 
which have built up their industries upon a widespread and comprehensive 
system of technical education. In this category come not only the nations of 
Europe and America, but also Japan. As the Government of India deputed 
a special officer to Japan to obtain information for us, so that “we may know 
exactly what her Government has done to aid her people in the notable 
advance which they have made,” I invite particular attention to the progress of 
education in that country. 


It is clearly established that the development of Japanese industries has 
heen built upon “asystem of technical education which included everything 
required to'enable her to occupy her proper place among the manufacturing 
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nations of the world.” If the industries of India are to develop, and Indians to 
have a fair chance in the competition to which they are exposed, it is essential 
that a°system of education at least as good as that of Japan should be introduced 
in India. Iam at one with my colleagues in urging the fundamental necessity 
of providing primary education for the artisan and labouring population. 
No system of industrial and technical education can be reared except upon that 
basis. But the-artisan and labouring population do not stand apart from the 
rest of the community ; and therefore if this sine qua non of industrial efficiency 
and economic progress is to be established, it is necessary that primary education 
should be made universal. LI agree also in urging that drawing and manual 
training should be introduced into primary schools as soon as possible. In my 
‘opinion until primary education is made universal, if not compulsory, and until 
drawing made.a compulsory subject in all primary schools, the foundation of a 
satisfactory system of industrial and technical education will be wanting. Of 
course this will require time. But I think that that is exactly why an earnest 
endeavour should be made in this direction without any further avoidable delay. 

Sir Frederick Nicholson says in his Note on Japan :— 

“The leap at education which the whole nation has made under the compulsory system 
is shown by the fact that while the primary school system was only formulated in 1872, by 


1873 the number at these schools had already reached 28 per cent., by 1885, 51, by 1893, 59, 
and in 1904,.93 per cent. of children of a school-going age.” 


This furnishes us with an estimate of the time that will be needed and also 
an exhortation to move forward. It is upon this basis that industrial and technical 
education now rests in Japan. But the two kinds of instruction have grown 
together there, and so I think they should largely grow together here also. 
Towards this end, I should connect the measures of industrial and technical 
education which my colleagues have proposed, a little further with the system 
which already exists in the country. I would utilise the existing schools as far 
as possible not only for imparting a progressive course of drawing, but also for 
offering an optional course in elementary physics and chemistry, and carpentry 
and smithy. I would suggest that the Directors of Public Instruction of each 
province may be asked, in consultation with the Directors of Industries, to 
recommend changes in the curricula of the schools, primary, secondary and high, 
with a view to make them practical, so that they may form a part of the system 
of technical education. 


I cannot close this portion of my note better than by adopting, with 
necessary modifications, the concluding remarks of Mr. Samuelson on the sub- 
ject of technical education :— 


In conclusion I have to state my deep conyiction that the people of Jndia expect 
and demand of their Government the design, organisation, and execution of systematic 
technical education, and there is urgent need for it to bestir itself, for other nations 
have already sizfy years’ start of us, and have produced several generations of educated. 
workmen. Even if we begin to-morrow the technical education of all the youths of 
twelve years of age who have received sound elementary education, it will take seven years 
before these young men can commence the practical business of life, and then they will form 
but an insignificant minority in an uneducated mass. It will take fifteen years before those 
children who have not yet begun to receive an elementary education shall have passed from the 
age of 7 to 21 and represent a completely trained generation ; and even then they will find 
less than half of their comrades educated. In the race of nations, therefore, we shall Jind it 
hard to overtake the sixty years we have*lost. To-morrow, then, let us undertake with all 
energy our neglected task; the urgency is twofold,—a small proportion of our youth has 
received elementary, but no technical education : for that portion let us at once organise techni- 
cal schools in every small town, technical colleges in every large town, and a technical university 
inthe metropolis. The rest of the rising generation has received no education at all, and for 
them let us af once organise elementary education, even if compulsory,” _ 
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The Training of Mechanical Engineers. 


I fully agree with my colleagues as to the necessity of a full measure of 
practical workshop training for artisans, foremen and mechanical engineers. 
But I have doubts whether the system they propose would give sufficient general 
liberal education to even would-be mechanical engineers. I also apprehend that 
the schools attached to railway workshops will not admit of a sufficient number . 
of Indians obtaining training in them. My colleagues also say that as the 
development of the country proceeds the number of students will increase. I 
join with them, therefore, in recommending that the existing engineering colleges 
should make provision for the higher technical instruction of mechanical and 
electrical engineers. I would only add that substantial grants should be given 
to these colleges for this development and the standard of ediication demanded 
of the mechanical engineers whom they are to educate, should not be inferior 
to that of a B.Se. in Engineering of the University of London. This would 
be best secured by attaching these colleges to Universities, where this is not 
already the case. 

There are at present only two teaching Universities in India. I hope that 
the Calcutta University will soon develop further teaching functions. In my 
opinion every teaching University should be encouraged to provide instruction 
and training in mechanical and electrical engineering under its own arrange- 
ments. The needed measure of workshop practice can be provided hy 
arrangements with railway and other workshops existing in or near the cities or 
towns where they exist; and where this may not be feasible, they should be 
encouraged to establish sufficiently large workshops to be run on commercial 
lines as a part of their engineering departments. Under such an arrangement 
» the students will be able to spend their mornings in the workshops and their 
afternoons at the classes at the University, they will live in an atmosphere of 
eulture, and will cultivate higher aims and ideals than they are likely to, in 
schools attached to railway workshops. As our mechanical engineers are to play 
a great part in the future development of the country, it seems to me highly 
desirable that they should combine culture and character with expert knowledge 
and technical skill. And nothing is better calculated to ensure this than that 
they should be brought up under the elevating influences of a University and 
should bear its hall-mark. 

I would also recommend that provision for the training of electrical engin- 
eers should be made simultaneously with that for mechanical engineers, and 
should not be postponed to an indefinite future date. I think it will not be long 
before electrical manufactures will be started in India. The need for these is 
fully pointed out in the chapter on the industrial deficiencies of India. The use 
of electrical machinery is steadily growing, and will grow at a more rapid rate 
_ in the future; and, if even for present requirements, we leave it to the managers 

of electrical undertakings to train their own men, we shall be driving an 
increasing number of Indian youths to go abroad to be trained as electrical 
engineers. 


Higher Technological Training. 


T agree with my colleagues that it is 1 tly necessary to prepare for a 
higher technological training which will provide the means whereby the science 
students of the colleges affiliated to the Universities may learn to apply their 
knowledge to industrial uses, and that the simplest way of meeting this demand 
will be to expand the engineering colleges by the creation of new departments 
for the higher technical instruction of mechanical and electrical engineers. 
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But I doubt whether it will be best to add departments of general technological 
chemistry to these engineering colleges where they are not parts of a teaching 
University. Where they are not, I think that they should be developed into 
full colleges of engineering, by provision being made for teaching other branches: 
of engineering in them, such as railway engineering, and sanitary engineering, 
for which no satisfactory provision exists here at present. 

As regards the teaching of general technological chemistry, I would 
recommend that this should be developed at the teaching Universities and at 
first-rate colleges affiliated to Universities. Every one of these has a more or 
less well-equipped laboratory, and by special grants, such as are given by the 
Board of Education to Universities and University Colleges in the United 
Kingdom, they should be helped to strengthen their staffs and to improve their 
laboratories for this purpose. We should thus give a practical value to the 
teaching of chemistry which is going on at present in our colleges. In view 
of the industrial expansion which we expect, the demand for students trained 
in general technological chemistry is likely to be very great. If provision is 
made for teaching it at the Universities or University Colleges, a much larger 
number of students*is likely to be attracted to it than if it is made at engineer- 
ing colleges. A sufficient number of scholarships and fellowships should be 
provided at every one of these institutions to attract and encourage bright 
students to devote themselves to the subject. 


Imperial Engineering Colleges or an Imperial Polytechnic 
Institute. 

My colleagues think that it will be necessary ultimately, if not in 
the immediate future, to provide India with educational institutions of a 
more advanced character. They think that, for some time to come, the demand 
for this higher training can best be met by the provision of scholarships to 
enable students to proceed abroad; but that as soon as our foregoing recom- 
mendations have had time to develop their full effect, it would be advisable to 
proceed further and establish at least two imperial colleges of very highest 
erade, one of which should cover every branch of engineering, while the other 
should be deyoted mainly to metallurgy and mineral technology, the develop- 
ments of which are certain to be on a very extensive scale. They say that this 
ideal should always be kept in sight as the goal. 


I agree with my colleagues that in the immediate future the demand for 
the higher training here contemplated can only be met by the provision of 
scholarships to enable students to proceed abroad. T go further. I think that 
eyen when we have established our proposed higher colleges, we shall have to 
send our best scholars abroad to improve and perfect their knowledge. With 
all the provision for higher education which Japan has made in her own 
country, she has continued to send a large number of her students abroad. The 
Japanese Year Book for 1917 shows that there were 2,213 ryugakusei, or 
foreign-going students, staying abroad in 1915.—the bulk of them in the 
United States of America. The number of students of both sexes which Japan 
has sent to Europe and America since the opening of the country to foreign 
intercourse must reach enormous figures, says the same Year Book, especially 
when students who have gone abroad at their own expense are included. The 
demand for expert knowledge and technical skill will be so great in India, if 
we are to achieve in any measure the progress we desire, that it is desirable that 
the provision for scholarships should be greatly increased, and students should 
be largely selected as is done in Japan, from among those who have done 
teaching work for some years after completing their academic courses. 
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But after all that may be done in this direction, the large needs of the 
education of the youth of a country which is equal to the whole of Europe 
minus Russia, cannot be met in this manner. Those needs, and the vast 
possibilities of development which lie before us, demand that at least one first- 
class Imperial Technological or Polytechnic Institute should be established in 
India without any further delay. Indian public opinion has long and earnestly 
pleaded for the establishment of such an institute in the country, as witness the 
resolutions of the Indian National Congress and the Indian Industrial Con- 
ference, and of various Provincial Congresses and Conferences. Here again 
Japan furnishes us an example. Japan recognised the need and value of a 
similar institution when she started on her present career. 


“ When Iwakura’s embassy was in London in 1872, the attention of Mr. (now Marquis) 
Ito was drawn to the advisability of starting an engineering college in Tokyo to train men for 
the railways, telegraphs. and industries which were to be started in Japan, and he procured, 
through a Glasgow Professor, the services of Mr. Henry Dyer to organise this college, 
eventually merged in the University of Tokyo.” (Zhe Edneational System of Japan by 
W. H. Sharp, 1906, page 208.) 

Since then Marquis Ito has repeatedly spoken of the establishment of 
this{College as one of the most important factors in the development of Japan, 
since from it haye come the majority of engineers who are now working the 
resources and industries of that country. (Japan by the Japanese, page 65.) 
Mr. Dyer was assisted by a number of foreigners to whom Japanese were ‘added 
as soon as possible. The course then extended over six years, the last two years 
being spent wholly on practice. The college being under the Public Works 
Department, the students had the run of all the engineering establishments and 
_works under its control; and graduates who were sent abroad for further work 
invariably distinguished themselves. 

I earnestly hope that with the distressful record, to which our Report bears 
witness, of all the loss and suffering which India has undergone owing to the 
want of sufficient and satisfactory provision for technical and technological 
instruction in this country, the Government will be pleased not to delay any 
further the institution of an Imperial Polytechnic Institute in India, This is 
absolutely demanded in the interests of the country and the large recommenda- 
tions which we make for industrial development. 


My colleagues have recommended that there should be at least two imperial 
colleges established, one to cover every branch of engineering, and the other to 
be devoted mainly to metallurgy and mineral technology. I think both these 
departments should be combined in one polytechnic institute, and that all 
important branches of chemistry should be provided for in the third department. 
My colleagues have not recommended an imperial college of chemistry, 
evidently because they have recommended the institution of a separate service 
for chemistry. Even assuming that a separate service is to be constituted for 
chemistry, it cannot be accommodated better, for its headquarters, than as a 
department of the Central Imperial Polytechnic Institute of India. 

Under the heading of Miscellaneous Educational Proposals my colleagues 
refer to the question of providing for training in navigation and marine engi- 
neering. I hope this will be done at an early date. I do not share the doubts 
of my colleagues that the industry of ship-building is not likely to be material- 
ised for some time in India. I hope that, considering the huge volume of import 
and export trade of India and considering also the indigenous resources for ship- 
building, with those that exist inthe country at present and those that are 
likely to be developed in the near future, ship-building should be specially 
encouraged by the Government, even if it should be necessary for some time to 
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import plates and sections from abroad. And for this reason I think that a 


school should be started in India at an early date to train people in navigation 
and marine engineering. 


Commercial Education. 


Among other proposals my colleagues have drawn attention to tite 
importance of commercial education. While appreciating the good work of the 
Sydenham College of Commerce, they say :-— 

“There is a strongly expressed desire for similar colleges in other parts of ‘India, and we 
think that the other Indian Universities might well consider the possibility of satisfying this 
demand, Industry and commerce are bound to go on expanding with rapidity, and they will 
be glad to pay a higher price for more efficient employés.” 

I entirely agree with this opinion. But I think that in view of the great 
and growing importance of commercial education, the Goverpment should invite 
the Universities to establish, Commercial Colleges and should help them to do 
so by substantial grants. I would reproduce here what I wrote in 1911 on this 
subject :— 

“The importance of commercial education, that is, a special training for the young men 
who intend to devote themselves to commercial pursuits—as a factor in national and interna- 
tional progress—is now fully recognised in the advanced countries of the West. Those nations 
of the West which are foremost in the commerce of the world have devoted the greatest 
attention to commercial education. Germany was the first to recognise the necessity and 
usefulness of this kind of education. America followed suit; so did Japan ; and during the © 
last fifteen years England has fully made up its deficiency in institutions for commercial 
education. The Universities of Birmingham and Manchester have special Faculties of 
Commerce with the diploma of Bachelor of Commerce, So has the University of Leeds. 
Professor Lees-Smith who came to India two years ago at the invitation of the Government of 
Bombay, in addressing the Indian Industrial Conference at Madras said :—* The leaders of 
commerce and business need to be scientifically trained just as a doctor or a barrister or 
professional man is . . + Modern experience shows us that business requires adminis- 
trative capacity of the very highest type. It needs not merely technical knowledge, but 
it needs the power of dealing with new situations, of going forward at the nght moment 
and of controlling labour. These are just the qualities which Universities have always claimed 
as being their special business to foster ; and we, therefore, say that if you are going to fulfil 
any of the hopes which were held out yesterday by your President, if you are going to take 
into your own hands the control of the commerce of this nation, then you must produce wide- 
minded, enterprising men of initiative, men who are likely to be produced by the University 
Faculties of Commerce. The University Faculty of Commerce is intended, of course, to train 
the judgment and to mould the minds of men. It is claimed that although it must give 
primarily a liberal education, it is possible to give that education which has a direct practical 
bearing on business . . . - That kindof man (a man so trained) has immense 
possibilities in the world of commerce ; he is the kind of man on whom you must depend to 
lead you in the industrial march in the future.’ ” 

When it is remembered that the export and the import trade of India totals 
up more than 300 millions every year, it can easily be imagined what an 
amount of employment can be found for our young men in the various branches 
of commerce, in and out of the country, if satisfactory arrangements can be made 
to impart to them the necessary business education and training. Here also 
the experience and practice of Japan afford us guidance and advice. Higher 
commercial education has made great progress in Japan during the last twenty 
years. Before the end of the last century the candidates who sought advanzed 
commercial education at the Tokyo Higher Commercial School exceeded a 
thousand a year, though the school could accommodate a much smaller number 
then. Since 1901 Higher Commercial Schools have been established at Osaka, 
Kobé, Nagasakiand Yamaguchi, and at the Waseda University. In banks and 
other firms, graduates of commercial schools have been employed to an 
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increasing extent every year. ‘Formerly it was held that no advanced 
education was needed for a merchant! But to-day stern reality shows that the 
management of any large-scale enterprise must be undertaken only by the highly 
educated.’ Experience in Japan has shown that though in the earlier years, 
the talented -youth of the country sought places in official circles, as commerce 
and industry began to grow even those who had made a special study of polities 
and law, not infrequently chose to enter the commercial world; and I believe 
that in view of the industrial development which our recommendations 
foreshadow, if a College of Commerce is established in’ every major province of 
India, a number of our young lawyers, who find the bar overcrowded, will be 
clad to take advantage of such education and become efficient means ol 
promoting the growth of industry and commerce in the country. 


Land Acquisition in relation to Industries. 


Section 89 of the Land Acquisition Act lays down that the provisions of 
sections 6 to 87 (both inclusive) shall not be put in force in order to acquire 
land for any company, unless with the previous consent of the Local Govern- 
ment, and section 40 of the Act says that— 

*  _ | ‘such consent shall not be given unless the Local Government be satisfied, 
by an enquiry held as hereinafter provided, (a) that such acquisition is needed for the 
construction of some work, and (4) that such work is likely to prove useful to the public.” 


There is no appeal against an order of the Local Government ceiving its 
consent to the acquisition of any land on the ground that it is likely to prove 
usefull to the public, and complaint has been made that the power given by the 
Act to the Local Government has been misused. I know of one instance where 
this power was uséd two or three years ago to acquire land to enable the Young 
Men's Christian Association to establish a club and recreation ground. The 
protests of the unfortunate house-owners who were dispossessed were unheeded. 
It cannot be disputed therefore that the section as it stands has been differently 
interpreted. A remedy may be provided against its being further misinter- 
preted by having the expression “is likely to be useful to the public ” qualified by 
an amending Act. But however that may be, T do not share the doubt whether 
that Act can be fairly used by a Local Government on behalf of an industrial 
company. I think it cannot be. 


Nor can I join my colleagues in making the recommendation that the Local 
Government may acquire land compulsorily from private owners on behalf of an 
industrial concern, even in the circumstances and under the conditions specified 
by them. The Indian Act is framed on the analogy of the English Acts on the 
subject of the compulsory acquisition of land for public purposes. If the 
expression “ likely to be useful to the public” is interpreted in the manner in 
which it would be interpreted under the English Acts, there will be little room 
left for doubt as to its meaning. Describing the scope of the Lands Clauses 
Acts, the Encyclopedia of the Laws of England (Vol. 8, pages 3-6) says :— 

_* The provisions as to the incorporation of the Lands Clauses Acts apply to all Acts 
autliorising the purchase of landsavhether general or local, Such Acts fall into three classes :— 


1, Acquisition of lands for purposes of national defence or general Government. 
2. Acquisition of lands for public purposes of a local or municipal character, 


8, Acquisition of lands by corporations or individuals for commercial purposes of 
public utility.” | 
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Dealing with 8, i.e, Commercial purposes of public utility, it says :— 
“ Under this head fall the bulk of the special, local, and personal Acts which incorporate 
the Lands Clauses Acts. They fall into the following main classes :-— 


1. Cemeteries. ; 
9. Electric lighting, @ffected by provisional orders confirmed by statute, 
3. Gasworks. 
= 4. Harbours. 
5. Markets and Fairs. 
6. Waterworks. 
7. Railways and light Railways. 
8. Tramways. a 


In all cases, except that of ordinary railways, these undertakings can, under general Acts, 
be entrusted to municipal bodies.” | 

A glance at the list given above is sufficient to show that every one of the 
commercial objects for which land may be required is an object of public 
utility, é&e., one to the benefit of which every member of the public has an 
equal right with every other member, by complying with the rules which may 
be prescribed therefor. “The test of it is clearly indicated in the last sentence 
which says that ‘in all cases, except that of ordinary railways, these under- 
takings can, under general Acts, be entrusted to municipal bodies.” The 
justification for depriving & man of his property against his will, may be 
found in the fact that it is being done not for the benefit of any individual or 
group of individuals, but for the benefit of the public of which he alsois a 
member, and that he will be entitled to share the benefit of the undertaking 
as much as any other person. Where an undertaking is not “likely to be 
useful to the public,” in the sense indicated above, the provisions of the Act, 
or the power of the Government, cannot in my opinion be rightly used to 
compulsorily acquire land for it. In my opinion, when an industrial concern, 
the members of which have the right to shut out every one outside their body 
from participation in the benefit of their business, desires to acquire land, it 
must do so by exchange, negotiation or moral suasion. 


Industrial Finance. 


We were asked to report in what manner Government could usefully give 
encouragement to industrial development by direct. or indirect financial_ 
assistance to industrial enterprises. We are all agreed that the lack of 
financial facilities is at present one of the most serious difficulties in the way of 
the extension of such industries, and that it is necessary that much greater 
banking facilities should be provided than exist at present. We have come to 
the unanimous conclusion that along with the other measures of assistance 
which we have to recommend, the establishment of industrial banks, working 
on approved lines, would be a potent means of removing these difficulties and 
of affording help to industrialists, and that such difficulties are of sufficient 
national importance to justify Government assistance. The recent establish- 
ment of the Tata Ingustrial Bank fs a matter of sincere satisfaction. .But 
there is need for more institutions of the same class. And it is because we 
had not sufficient material before us to enable us to formulate a definite 
scheme for industrial banks, that we have recommended that an expert 
committee should be appointed at the earliest possible date— 

« . . ~ tg consider what additional banking facilities are necessary for the initial 
and for the current finance of industries ; what form of Government assistance and control will 
be required to ensure their extension on sound lines as“widely as possible thronghout the 
country; and whether they should be of provincial or of imperial scope, or whether both these 
forms might not be combined in a group of institutions working together.” 
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As the adequate extension of industrial banks will be a matter of time, 
we have recommended a scheme to meet the need experienced by middle-class 
industrialists for current finance. I do not quite like the ‘scheme, as it 
inyolves too much of spoon-feeding. But as it is professedly a temporary 
arrangement, I raise no objection to it. I only hope that its acceptance will 
not in any way delay the adoption of a scheme of regular industrial banks, 
and that it will be unnecessary to continue this temporary scheme very long. 


If industrial development is to take place on anything like the large scale 
which our Report contemplates, nothing is more important than that regular 
banking facilities should be multiplied manifold, and that as early as may be 
practicable. To clear the ground for this it is necessary to remove some 
misconceptions. Since the failures of certain Indian banks in 1913 and 1914, an 
opinion has grown up in certain circles that Indians lack the capacity to manage 
joint-stock banks. When those failures occurred certain foreign papers held these 
swadeshi banks up to ridicule. That there were mistakes both of policy and of 
management in the case of some of these banks is indisputable. But these mistakes 
should not be exaggerated, and they should not be made the basis of an in- 
discriminating condemnation of Indian capacity for joint-stock banking and for 
extolling the capacity of Europeans for such business. A certain number of 
failures has been a common feature in the history of joint-stock banking, in 
England and America as well. Englishmen regard the Bank of England, and 
with pardonable pride, as the greatest financial institution in the world ; and yet 
even that institution—the safest bank inthe whole of the United Kingdom—has 
had its share of vicissitudes. ‘“ From 1819 to 1870, the Bank of England came to 
the verge of bankruptcy every ten years”, (History of the Bank of 
England by, Dr. Andreades,-page 404), while the list of banks that failed in 
England is of enormous length. To mention only a few, during the years 1791 
to 1818 about a thousand banks suspended operations in England. In the 
financial depression of 1839, 29 banks avent out of existence, out of which 17 
had never paid any dividend. In the year 1862 the Limited Liability Law was 
passed, and within the space of three years 800 companies were formed with a 
nominal capital of 504 million pounds, of which 270 failed shortly afterwards. 
This was followed by a financial crisis in which a large number of banks failed, 
and the greatest of them, Overend Gurney, with liabilities of £18,727,917 
closed its doors on the morning of what is known in the history of banking in 
England, as the Black Friday. Other banks failed also. The estimated 
liability of the various failures amounted to 50 millions and the losses were 
also very great. In 1590 the great firm of Baring Brothers, which had helped 
the Bank of England out of its difficulties in 1839, failed. Have these numerous 
failures led to any general condemnation of Englishmen as being unfit to manage 
joint-stock banks? Why then should the failures of a few banks started by 
Indians lead to any such general inference being drawn against them ? 


Let us now turn to the history of banking in India. The first joint-stock 
bank was started in 1770 by Messrs. Alexander and Co. It was called the 
Hindustan Bank. It issued notes. These notes, though not recognised by the- 
Government, obtained a local circulation which occasionally reached 40 or 50 
lakhs. They were received for many years at all the public offices~in Calcutta, 
searcely excepting the treasury itself. This bank failed in 1832. In 1806 was 
established the Bank of Bengal, but it received its charter of incorporation in 
1809. The East India Company contributed one-fifth of the capital and appoint- 
ed three of the Directors. Since 1809, and more particularly from 1813, 
when the Act was passed which removed certain restrictions from Europeans 
settling in India, banking received a stimulus and several banks were established, 
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Between 1829 and 1838 most of these agency houses failed. In 1838 a joint-stock 
bank named the Union Bank was started. It was intended to afford in the money 
market that facility which the Bank of Bengal owing to its charter could not 
afford. The bank failed in January 1848, although long before that it 
was known to be “in a hopelessly insolyent state.” “The dividends 
it declared and of which it made so great a parade were taken not from the 
capital, for that had gone long before, but from the deposits that people were 
still confiding enough to make.” “ The bank had indiscriminately invested in 
indigo and the Directors freely helped themselves to the bank money.” One 
English firm were debtors to the bank of 24 lakhs of rupees, one-fourth of the 
whole capital of the bank, and another firm had taken cash credits to the amount 
of 16 lakhs of rupees. There were scandals connected with the failure of the 
first Benares Bank in 1849. The Bank of Bengal itself violated its charter 
in the crisis of 1829-32. The first Bank of Bombay was established in 1840, the 
Bank of Madras in 1843. These banks were established under conditions 
similar to those of the Bank of Bengal, with the East India Company asa share- 
holder of one-fifth of the capital. In 1868 the Bank of Bombay failed. A 
Commission was appointed to enquire into the causes of the failure. The Report 
of the Commission, which was published in 1869, ascribed the failure to the 
following causes :— 

(a) The Charter Act ‘which removed many restrictions contained in the former Act 

and permitted the Bank to transact business of an unsafe character’; 

« (4) “The abuse of the powers’ given by the Act ‘by weak and unprincipled 
“ (c) The negligence and incapacity of the Directors ; 
« (¢) The very exceptional nature of the times.” 5 


Sir C. Jackson (President of the Commission) summed up his views on this 
point in the dictum that :— 
“The great lesson the failure tanght was that banks should not lend money on promissory 


notes in a single name or on joint promissory notes, when all the parties were borrowers and 
not any of them sureties for others.”—(dn Account of the Presidency Banks, page 31.) 


I draw attention to this with special reference to the statement contained 
in paragraph 284 of our Report that “‘we have received evidence in favour of 
a relaxation of the restrictions of the Presidency Banks Act, which prevent loans 
from being for longer than six months, and require the security of two names.” 


Another bank of the same name with similar rights, but this time without 
the contribution of the Government was started in the same year in Bombay. 
It worked well till 1874, in which year appeared a famine in Bengal. The 
Government balance at the Bank was one crore, and it was intended that 30 
lakhs might be drawn to purchase rice from Burma for the purposes of relief in 
Bengal. The Bank was unable to pay the’ money. It did not ¢lose its doors 
only because the money was due to the Government. This incident gave rise to 
the Reserve Treasury system, which dates from 1876. In this year was also 
passed the Presidency Banks Act which imposed important limitations on the 
Banks. 


Of the seyen European banks that existed in India in 1863, all but one 
have failed. That one is the Allahabad Bank. About 1875 five new banks 
were established. Of these only one, viz., the Alliance Bank of Simla, Limited, 
the Punjab Banking Co. having been amalgamated with it, survives. 
Amongst those that failed was the Himalaya Bank, Limited, which stopped 
payment in 1891. Besides these joint-stock banks, the big banking firm of 
Sir George Arbuthnot ailed in 1907, The Bank of Burma was established in 
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1904. It failed in 1911, When it failed it had a working capital of a crore 
and 19 lakhs. Tt was found that one-third of the working capital had been 
advanced to a firm in which the Directors were interested. Last of all came the 
failure of the Bank of Upper India. Indians were not responsible for the 
management of any of these hanks. They were all managed by Europeans. 


The history of the Indian banks for which Indians were responsible is 
neither solong nor so eventful. It goes back only to the year 1581, in which 
year the Oudh Commercial Bank was founded. It was followed by some other 
small banks. The Punjab National Bank was established in 1894. Both these 
banks have carried on their business without interruption. The People’s Bank 
of India was founded in 1901. When it closed its doors in 1913, it had nearly 
a hundred branches in various places, mostly in Upper India. The other ill- 
fated institution, the Amritsar Bank, was started in 1904, It failed in 1913. 
With the year 1905—the year of the partition of Bengal—began an era of new 
swadeshi indigenous activities in India and from 1906 there began to be estab- 
lished banks large and small all over the country. These totalled 476 in 1910. 
The most important of these were the Bank of India and the Indian Specie 
Bank, started in 1906, the Bengal National Bank and the Indian Bank of 
Madras in 1907, the Bombay Merchant Bank and the Credit Bank of India in 
1909, the Kathiawar and Ahmedabad Banking Corporation in 1910, and the 
Central Bank of India in 1911. Of the eleven important banks started since 
1901, six collapsed during 1913-14. But taking large banks and small, in all 
about two dozen Indian banks failed. Though the failure of even one hank 
is a matter for regret, two dozens out of 476 cannot be said to be a very large 
number. 


There is no doubt that insome of the hanks that failed there was a fraudulent 
manipulation of accounts, and that in others large sums of money were advanced 
to enterprises in which some of the directors were interested. There were also 
mistakes of policy, as for instance, in the financing of long-term business with 
short-term deposits, and the sinking of far too great a proportion of these funds 
in a singleindustry. But that the failures were due more to these causes than 
to dishonesty and fraud is attested by the fact that the number of criminal 
prosecutions mn connection with these failures has been conspicuously small. 


Regarding the failures in the Punjab, Pandit Balak Ram Pandya, Auditor 
of Accounts, Lahore, said in his written evidence submitted to us :— 


“Indeed, when we compare the recent bank and industrial failures in the Punjab with 
similar incidents in other countries, we are astonished at the comparatively small proportion of 
eases in which the failures in our case were due to dishonesty or selfishness, The price we 
have paid for our inexperience is undoubtedly heavy, but it is by no means heavier than what 
other countries_have paid before ns, If we have only learnt the lesson which the disasters of 
the last four years so impressively teach, there is surely no room for despondenoy,” 


In pursuance of a recommendation contained in the preliminary note on 
the scope of enquiry by the Indian Industrial Commission, a Committee was 
appointed by the Punjab Provincial Industries Committee to examine and 
report upon the causes of the recent failures in financial and industrial 
enterprises in the Punjab. Their report throws much valuable light upon the 
subject, The Committee said :— 


a All the evidence produced before us insisted on the want of bnsiness knowledge and 
experience in company promoters, managers, and staff as a primary cause of failure. There 
were few competent managers, whether of banks or of industrial concerns. Consequently egre- 
gious blunders were made, and some of the so-called dishonesty seems to ns very like ignorance ; 
much of it was duo to anxiety to cloak losses,” | i 
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After describing the defeets and mistakes of the banks, the committee 
said :— 

* Lest, however, it should be imagined that the state of swadeshi banking and industry was 
altogether rotten, we must hasten to point out two relieving features : (a) in the first place the 
survival of the Punjab National Bank showed that a purely Indian directorate and etaff 
were capable of steering a bank through circumstances as trying as ever any financial institution 
had to face ; (4) and again the fact that several banks, as the following statement shows, have 
paid in full, and others are likely to pay, i evidence that by no means all of the banks were 
inherently unsound.” 


(I omit the statement because | understand that much more has been paid 
up since June 1917, when the Committee made their report.) ) 
The Committee summed up the result of their investigation as follows :— 
“Thus, speaking generally, our feeling is that the collapse can be referred to two funda- 
mental causes :— 
(¢) The inexperience and the defects of the machinery, inevitable to the starting of 
every new venture; . 
(ii) The lack of palliation or remedial action such as Government itself, or qptiasi- 
Government agencies, ¢.¢., 2 State-supported Provincial Bank, might supply.” 


Indians need Government Support and Education in Banking: 


This brief review would, I hope, make it clear that there is little ground for 
any general disparagement of Indians in the matter of joint-stock hanking. It 
shows that if Indians receive («) the same sympathy and support from the Govern- 
ment which Europeans have received through the Presidency Banks, and (8) if 
they also receive the necessary measure of education in modern banking, Indians 
will give as good an account of themselves in this branch of important national acti- 
vity as any other people have siyen. As regards the first, | would strongly re- 
commend that the question of a Central State Bank, having branches in every 
Province, should be taken up at an early date. The Presidency Banks have 
rendered inestimable service to Europeans in carrying on trade and commerce 
with India. They cannot under their existing charter help industries. There 
has algo been a complaint that even in matters of such loans as they can ad- 
vance, and do advance to Europeans, these banks do not easily accommodate 
Indians. This complaint found strong expression at Lahore. The Official 
Committee of Lahore to which reference has been made before, said in their 
report :— 

‘During the crisis there was no co-operation between the Indian banks themselves, or 
between them and the English banks, or between them and the old-fashioned Indian banks, 
We attach peculiar significance to the statements made by witnesses as to the position of the 
Bank of Bengal, While the fact that the Punjab National Bank has been received on the 
clearing list—only, however, after surviving the crisis—shows that at present good relations do. 
exist and that there is future possibility of better, yet the absence of a provincial bank 
probably meant the downfall of sound banks which might have been saved. The Bank of 
Bengal is too big, not local in its sympathy, ignorant of provincial conditions, and not suscep 
tible to the inflaence of the Provincial Government. The Lahore Branch was willing to help 
and made recommendations to Calcutta, but these were rejected with curtness, and not even 
on the deposit of Government paper would the Bank of Bengal consent to advance money to 
the Punjab National Bank.” 

When the Government withdrew the right of issuing notes from the 
Presidency Banks in 1860, they agreed to help them by allowing the use of 
public balances. In a Finance Department memorandum of 20th December 
1860 to the Bank of Bengal (quoted by Mr. Brunyate at page 81 of his “ Account 
of the Presidency Banks”) the extent to which the Government admitted the 
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obligation to compensate the Banks for the withdrawal of the right of issue 
was indicated as below :— 


“The Bank (of Bengal) cannot be admitted to have any claim as of right to compensa- 
tion, but they are certainly in a position deserving of much consideration and one in which they 
may equitably look for all reasonable support on the part of Government.” 


Government agreed to compensate them by giving them their cash balances 
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without interest, to the extent of 70 lakhs to the Bank of Bengal and — 


50 lakhs to the Banks of Bombay and Madras. In practice the Banks 
have been allowed to enjoy the use of much larger balances during the decades 
that have since passed. But as Mr. Brunyate points out in his book at 
page 99 :— 

“ Long before 1876 the Secretary of State had come tothe conclusion that the Banks had 
been sufficiently compensated for the-loss of their note issue.” 


It is high time therefore that the Government should cease to place public 
balances with the Presidency Banks and that these balances should be kept in a 
State Bank, the benefits of which would be available to a larger public. 


The proposal for a single “ Bank of India” to take the place filled by the 
three Presidency Banks was before the Government between 1860 and 1876, 
But no decision was arrived at-on the subject. The question was taken up by 
the Royal Commission on Indian Finance and Currency. They expressed no 
final opinion upon it, but recommended that it should be taken up at an early 
date: They said in paragraph 222 of their Report :— 

“We regard the question, whatever decision may ultimately be arrived at upon it, as one 
of great importance to India, which deserves the careful and early consideration of the Secre- 
tary of State and the Government of India. We think, therefore, that they would do well to 
hold an inquiry into it without delay, and to appoint for this purpose a small expert body, 
representative both of official and non-official experience, with directions to study the whole 
question in India in consultation with the persons and bodies primarily interested, such as the 
Presidency Banks, and either to pronounce definitely against the desirability of the establish- 
ment of a State or Central Bank in India at the present time or to submit to the authorities a 
concrete scheme for the establishment of such a bank, fully worked ont im all its details and 
capable of immediate application.” 

This recommendation was made in 1914. The consideration of it was post- 
poned because of the war. I can only express the earnest hope that it will be 
taken up as early as may be practicable. The interest of the country demands 
the early creation of an institution which will at once be the central reservoir to 
which all public balances should belong and the central fountain which will feed 
all fruitful national activities throughout the country. 


Not the least important advantage of the establishment of a State bank will 
be that adequate facilities will be provided for training Indians in banking work. 


‘The need for such training is obvious. In paragraph 282 of the Report my 


colleagues say :— 

“But there isin India at present a lack of trained bank employés, owing to the absence 
in the past of facilities for commercial education and of any régular system of training Indians 
in banking work, while the country folk do not yet realise the advantages to themselves of 
organised banking. For these reasons, the extension of banking in the mofussil has been slow. 
Where, as in the case of the Punjab, too rapid progress was made, it was attended with grave 
* risks and followed by disaster. There was mismanagement at the headquarters of the banks, 
and many of the branches did little but receive deposits.” 


The opinion of the Lahore Committee, which I have quoted above, also 
emphasised the need of promoting a knowledge of banking business. Here 
again I would draw attention to the marvellous development of banking in 
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Japan. At the time of the Restoration in 1868 “ignorance concerning the 
methods of foreign finance, or of banking, or of joint-stock companies was 
universal, although Japan was not entirely without some financial machinery.’ 
“National Finance and economy were both in a perilous condition.” “The 
Japanese had not been accustomed either to the combination of capital or the 
formation of corporations. They had undertaken every enterprise individually, 
and the financial businesses which then existed were not in @ prosperous 
condition.” ‘“ As early as 1870, Mr. Hirobumi Ito (afterwards Prince Ito), of 
the Finance Department, memorialized the Government that the proper 
management of finance and economy was the foundation upon which the State 
affairs must be conducted, and that unless sound institutions were established 
for this purpose no good administrative results could be attained.” At his 
suggestion he was sent in the same year to America to study financial institutions 
and their working. And as the result of his observations he submitted to the 
Government the following three propositions :— 

“ First, the standard of currency should be gold; secondly, bonds should be issued for the 
conversion of the notes ; thirdly, companies should be established for the purpose of issuing 
paper money.” 

After much discussion of these and certain alternative proposals, regulations 
were drafted in 1871 and promulgated with the sanction of the sovereign for 
organising National Banks. ‘The first National Bank was established at Tokyo 
in 1873, and began business in less than ten months. It is not necessary for 
me to trace the history of banking in Japan further than to say that there are 
now five kinds of banks in Japan, viewed in relation to the line of business 
respectively followed, viz., (a) Home trade, (6) Foreign commerce, (¢) Industry, 
(d) Agriculture and (e) Colonisation ; and that in 1913 the total number of these 
banks was 2,152, of which 2,100 represented ordinary and savings banks at the 
end of the first half-year, and 52 the number of special banks at the end of 
the year. The paid-up capital of these banks amounted in 1913 to 436,188,271 
yen, the reserve fund to 139,109,917 yen, the total deposits to 10,811,884,300 
yen. 

Thi “Fifty Years of New Japan” (by Count Okuma, Volume I, page 532) 
Baron Shibusawa, the President of the First National Bank, concludes his 
chapter on the development of banking in Japan as follows :— 

** Before concluding this essay the writer cannot refrain from expressing his profound 
satisfaction at the fact that the small spring of banking business, which had been so insigni- 
ficant at the time of the Restoration, has, by a gradual process of accretion, become a broad, 
navigable river, as it is now, and his conviction that this is the result of having followed the 
example of European and American nations, to which the Japanese are much indebted. 
Again the Japanese are very grateful for the valuable services of Mr. Alexander Allan 
Shand, now a Director of the Paris Bank, London, who came to Japan at the invitation of the 
Issue Department in 1872, acted as Adviser in banking to that Department, wrote valuable 
books on banking, instructed young Japanese in that line and thus paved the way for the 
development of banking business in the country.” 


India was far ahead of Japan in 1872. She stands far behind Japan to- 
day. No doubt banking in India to-day is far in advance of what it was in 
Japan in 1872. Butif it is to develope as it should, I would recommend that the 
Government of India should do even now what the Government of Japan did 
_ long ago, viz., take definite steps to impart the best instruction to young 

Indians in banking through the best teachers it can appoint. Even if a State 
Bank should be slow in coming, the Presidency Banks and other banks which 
receive help from Government, should be asked to take in a few Indians— 
preferably graduates of a College of Commerce—as apprentices for higher 


training in banking. 


288 
Provincial Departments of Industries. 


I agree with my colleagues in recommending the creation or development 
of provincial Departments of Industries, subject to the reservations noted 
below :— 

(1) Report, paragraph 306 (c).—I think that the control of technical and 
industrial education should not be placed under this department but either under 
the Department of Education or under a committee jointly appointed by the 
Departments of Education and Industries. In my opinion this arrangement 
will secure that both the theoretical and practical sides of technical and 
industrial education will.receive sufficient attention. 

The proposed multifarious other duties of the Director of Industries will 
leave him little time to direct the work of education. It is contemplated (para- 
graph 331 of the Report) that the Deputy Director should inspect institutions 
- for technical education. It will not make for efficiency if the Director is made 
responsible for duties which he will evidently not be able to perform. 


2. Report, paragraph 307.—1 think that agricultural engineering should be 
under the control of the Director of Agriculture. Agricultural engineering 
will not be confined to “putting in power plant for agricultural work.” It 
will include questions relating to drainage and irrigation also. These questions 
are of far greater importance than the mechanical putting in of power plant, 
which can be ¢arried out by the engineering staff with no less efficiency if the 
staff be under the control of the Director of Agriculture than if it be under that 
of the Director of Industries. 

3. Report, paragraph 312.—1 do not think that the Director of Industries 
should be the Secretary to Government for commercial and industrial subjects. 
If he is, the object of referring his proposals to the scrutiny of the Member in 
charge of the department, will, I fear, he largely defeated in practice. Consider- 
ing that the Director will deal with large interests, it is desirable that that — 
scrutiny should be real. . 


4. Report, paragraph 313.—The salaries which have been proposed for the 
Director and the Deputy Director have evidently heen proposed from the point 
of view that these officers will be Europeans. In my opinion the salaries 
should be fixed from the point of view that they will be Indians, and it should 
be provided that if a European is imported from abroad, an extra allowance of 
25 per cent. above the salary shall be given him. I would suggest that the 
salary of the Director should be Rs. 1,000 rising to Rs. 2,000, 

4. Report, paragraph 314.—The salary of the Deputy Director should 
range from Rs. 500 to Rs. 1,000. 

5. Report, paragraph 317,—The salary of Circle Officers should range 
between Rs, 200 and Rs. 500. 


6. The strength of the staff should be determined after the Director and 
Board of Industries have been appointed and have submitted a definite 
programme of work. 


Imperial Department of Industries. 


Report, paragraph 321.—I agree with my colleagues in recommending that 
Industry should haye separate representation in the Executive Council of the 
Government of India, 
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Paragraph 822.—But T venture to doubt the necessity or desirability of the 
proposed Indian Industries Board. My colleagues have described the duties for 
the performance of which the Board is, in their opinion, needed. They say :— 

(1) “ Lhe Imperial Department of Industries would control the administra- 
tion of the various Acts with which it is concerned.”—The Member for Industry, 
with his Secretariat, will certainly not require a Board to help him to do this. 

(2) * And (it) would be responsible for the general direction of the 
accepted industrial policy of the country, including technical and industrial 
education.” —Even without any reference to the expected devolution of power to 
Provincial Governments, the Member for Industry will not require the assist- 
ance of a member of the Board to perform this duty either. The Member for 
Education performs a similar duty in regard to education. In paragraph 852 
of the Report my colleagues state what they expect to be done under this head. 
They say :— 

“ Under heads 9 and 10 (Encouragement of industries, advice to Local Giscactnibtes and 
industrial and technical education), the only expenditure incurred by the imperial department 
would be in respect of the staff of visiting experts, who would work directly under the 
appropriate member of the Industries Board. The allotment of work among these should be 
effected by one of them, who might be styled Senior Visitor, The inspectors would be mainly 
eoncerned with industrial schools; the inspection on behalf of the imperial department of 
the higher institutions would be largely performed by members of the Industries Board and 
other high technical officers.” 

I think the proposal to appoint these “ imperial visiting experts” entirely 
lacks justification. ‘They will be like the fifth wheel of a coach. But however 
that may be, all that members of the Industries Board are expected to do in 
this direction is to inspect “ the higher institutions.” These institutions will be 
under provincial Governments. They are not likely to suffer for want of such 
“superior” inspection, and the Member for Industry may be expected 
occasionally to honour them by a visit when he is out on tour. 


(8) “The remaining duties of the department would consist of the 
initiation and running of any imperial pioneer and research factories that may 
be needed.” —In paragraph 356 my colleagues say :-— 

“ Ag instances of experimental factories which could be more appropriately started by 
imperial agency may be cited (a) glass works, on account of the range of experts needed, 
(6) wood distillation, which wonld yield results of very general application, and should be 
applied to a number of different species of trees. It would be for the Industries. Board to 
decide on the best site for the factory in each case, and to determine the exact object of the 
experiment which should be placed in charge of a suitable specialist.” 

I do not see any reason why both these suggested factories should not be 
started as provincial undertakings in any province where conditions may be 
considered to be suitable for them. But assuming that they may be started as 
imperial factories, surely the Member for Industry, acting on expert opinion 
and advice, may be trusted to sanction such an experiment without the assist- 
ance of the proposed Board. 


(4) “ The management of full-scale Government factories." —Presumably 
each such factory will have its manager or superintendent. When many such 
have been started, the need for appointing a general superintendent of such 
factories may be considered. But a highly-paid officer like a member of the 
proposed Board should not be required in connection with this work. 

(5) * The framing of schemes for assisting private enterprise of a class for 
which an imperial agency would be required. "—The Member for Industry 
should be trusted to do this, when it becomes necessary to do it. It should be 
left generally to the provincial Governments to assist private enterprise 
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wherever it may be held to be desirable. The policy should, in my opinion, be 
to avoid creating a class of enterprise for which an imperial agency would be 
required, 

(6) “ The supply of stores.” —For this a very large—perhaps unduly large 
—staff consisting of a Controller General, four Deputy Controllers, seven 
Assistant Controllers, six Inspectors, 20 Assistant Inspectors, and a Supervisor 
of Stores Contracts is proposed. It doesnot seem that any room is left for work 
for any member of the Industries Board here. 


(7) “The collection and dissemination of commercial and industrial 
information.” —For this also there is a separate highly-paid Director, and_it is 
proposed to give him two highly-paid Deputies for Caleutta and Bombay. 

(8) “ And the direction of such scientific and technical services and depart- 
ments as come under its control.’—Every imperial service and department 
which may be constituted will have its appropriate head. With such head it 
should require little direction from outside. Such direction and general control 
as may be desirable can be exercised by the Member for Industry. 


For all these reasons I think the creation of an imperial executive Board 
of Industries is not necessary, In my opinion an advisory Board should be 
constituted here also, as it will be in the provinces. It may consist of members 
largely elected by the Legislative Council and partly nominated by the Goyern- 
ment. This will meana saving of over 2 lakhs a year in salaries alone, But 
not the least important advantage of dropping the proposed Board would be that 
the Member for Industry would not be left without the charge of any specific 
braneh of work, as he would be under the-proposal of my colleagues (paragraph 
$23), The difficulty that my colleagues haye felt in recommending where to 
locate the Board of Industries (paragraph 328) strengthens the doubt about its 
necessity, They say:—“ We feel compelled to recommend that the head- 
quarters of the Board should be with the Government of India.” They “fully 
realise from the unsatisfactory experience of the past, the imperative necessity 
of keeping the activities of the Board in close touch with the industrial life of 
the country.”” But they think “ that this need will be largely met by the fact 
that the officers controlling the various departments under it would be working 
in large industrial centres, while the members themselves would also have had 
considerable industrial experience and would tour regularly.” They have also 
found it “ difficult to select an industrial centre as the headquarters of the Board, 
without introducing a bias that might react unfavourably on other centres.” 
My colleagues have, therefore, reconciled themselves to the idea that the Indian 
Industries Board should be moving up to Simla and down to Delhi every 
year with the Government of India. But this does not seem to me to be a 
business-like arrangement. 


Direction of Chemical Research. 


I am doubtful as to whether the general direction of chemical research 
should he left to the Imperial Department of Industries. (Report, paragraph 
324.) In my opinion it should be vested in the Faculty of Chemistry of the 
Chemistry Department of the Imperial Polytechnic Institute, which I have 
recommended. It seems to me anomalous and unscientific to entrust the 
direction of scientific research to an executive Government machinery like the 
proposed Imperial Department of Industries. I fear that the “distinguished 
chemist,” who may be attached to the department, will develope in him more 
and more of an executive head and lose more and more of the scholar. At 
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present a chemist who has completed an investigation is himself responsible for 
it and free to publish it. In the scheme proposed this freedom will be taken 
away from him. The judgment of the Chief Chemist will decide whether the 
result of any particular research work may or may not be published. 

This is the age of specialisation. In order to achieve the highest distinction 
as a scientist, a man must specialise in some particular branch of science. It 
will be difficult, if not impossible, to find a chemist, who will be equally strong 
in more than one branch of chemistry. Generally speaking, the Chief Chemist 
will not therefore be competent to pass final judgment upon research relating 
to any branch other than his own. Dr, Bose must be the judge of Dr. Bose. 
It would be impossible for a man like him to work, when an official, however 
eminent a scientist he may be in his own particular subject, will have the 
power to reject or accept his work. 


In the note submitted tous by Mr. Puran Singh, of the Dehra Dun Forest 
Research Institute, he has put forward a strong argument against research 
under the control of an administrative officer. The considerations urged by 
him merit attention. He says :— 


“(1) Scientifio and industrial research when carried on by Government departments: 
does not become as popular as it would be if it were associated with the Universities. 


“ (2) The work of the University professor, unlike that of the Government official, is 
open to public erticiam and valuation not only at the hands of laymen but before the other 
Universities of the world. This accounts for the high standard of University work, a standard 
which it is the pride.of the professor to maintain, not only for the sake of his own good name, 
but for the reputation of the University to which he belongs. A Government official, on the 
other hand, has to keep a limited circle satisfied with his work, and his reputation when once 
made in that circle, runs little risk of being marred, as he is safe under the protection of his 
official seat, 

(3) Up to this time in no country which encourages scientific research has it been 
possible for any one to aspire to the dignity of a professor of a University without having 
first risen through the ranks of student and assistant, On the other hand, in this country we 
see young men fresh from Universities appointed direct to responsible positions of research and 
educational work, and the stimulus for ever-increasing effort is in most cases lacking. 

“ (4) Research work by the agency of a Government department as such does not carry 
eufficient weight with the scientific bodies of the world, 

““(%) The research officer should be in the nature of a democratic public man rather than 
a Government official, who is bound to become by the very nature of his environment some- 
what of an autocrat, 

“(6) Many pablic research institutes that have recently sprang up in this country indi- 
cate a desire on the part of the people to be rid of official control in order to carry on research 
as independently as is at present done in the Universities of other countries, Though the 
desire is thus indicated, yet all work in this direction is waste of energy if there exists no clearly 
defined and harmonious co-opetation between Government and these private institutes, Such 
institutes are bound fo starve finally through the lack of the University atmosphere, and the 
authority and resources, as distinct from control, of the Government at their back. The 
Universities of Tokyo and Kyoto have*both the Government dnd, through the Government, 
the people at their back, | 

(7) Education when given in colleges run by a Government department such as those 
of Agriculture and Forests, as distinguished from colleges affiliated to Universities, does not 
tend toefficiency. The teacher therein is neither properly responsible to the students and the 
public nor to the Government, This is because the Government has no means of judging 
the ability of the professor as such, The fact that no Government selection till now has 
proved a failure in research or in imparting scientific education is due to Government having 
unwittingly lent to them an authority and position which causes men of average attainments 
to appear as geniuses. 

(8) And lastly, itis a fact that no country in the world has followed the procedure 
adopted in thie country for organising scientific and industrial research. ‘This point is well 
illustrated in a reeent.number of * Nature” by Mr, Hugh Robert Mill, in reviewing “a note 
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on an engairy by the Government of India into the relations between forests and atmospheric 
and sojl moisture.’ He says :—‘ To our mind the method adopted could produce no better 
result than it’appears to have done. In a scientific problem such as was set forth, the only 
fanetion of the State seems to us to be to decide that such an enquiry shall be carried out 
at the public expense and that every facility for obtaining data shall be given by all the 
departments and all the Government concerns, local and central. It should then be handed 
over to a competent man of science, set free from all other duties and supplied with 
necessary assistants, His report, when complete, will be authoritative and epoch-making, if 
not final, and incidentally his own reputation wonld be made or marred by his handling 
of the facts, The total expense would probably be no greater and the labour of many publio 
servants would not be diverted from the work for which they were trained.’ 

« This comment emphasises exactly the point I am attempting to bring to your notice, 
riz., that scientific research must be independent and in the hands of the best possible men.” 

I would therefore recommend that the control of research should be left 
not to the Imperial Department of Industries but to the Imperial Polytechnic 
Institute, if it is established, or to a Science Council elected by scientists work- 
ing in the various Universities, Colleges and other scientifie institutions in the 
country. The Departments of Industries, both provincial and imperial, should 
communicate their suggestions for research to the Institute or Council, and 
encourage the application of the results of researches made to industries, so far 
as they can. 


The Organisation of Scientific and Technical Services. The Indian 
Chemical Service. The Imperial Industrial Service. 


In proceeding to discuss the important proposals of my colleagues in rela- 
tion to the subjects noted above, I think it necessary to recall that the Com- 
mission was appointed “to examine and report upon the possibilities of further 
industrial development in India and to submit its recommendations with special 
reference to the following questions :— 

(a) whether new openings for the profitable employment of Indian capital in commerce 

and industry can be indicated ; 

(4) whether, and, if so, in what manner, Government can usefully give direct encourage- 

ment to industrial development— 

(i) by rendering technical advice more freely available ; 

(4) by the demonstration of the practical possibility on a commercial seale 
_of particular industries ; 

(étt) by affording, directly or indirectly, financial assistance to industrial 
enterprises ; or 

(fr) by any other means which are not incompatible with the existing 
fiscal policy of the Government of India.” 


In concluding the resolution appointing us, the Government of India 
expressed the hope that the Commission would “ find it possible to place their 
report in the hands of the Government of India within 12 months from the 
date of its assembling in India.” This as well as the terms of our reference 
would show that we are expected to make recommendations as to openings for 
_ the profitable employment of Indian capital in commerce and industry, which 
could be carried out at an early date. 


Chapter III of our Report which gives a summary of the industrial deficien- 
cies of India, shows how various and how great are the openings in which Indian 
capital can be employed. We say there :— 


“The list of industries which, though their products are essential alike in peace and war, 
are lacking in this country, is lengthy and ominous. Until they are brought into existence on 
an adequate scale, Indian capitalists will, in times of peace, be deprived of a number of profit- 
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able ente: prises; whilst in the event of a war which renders sea transport impossible, India’ 
all-important industries will be exposed to the risk of stoppage, her consumers to great hard. 
ship, and her armed forces to the greatest possible danger.” 


But as my colleagues say at page 4 of our Report— 


“ .  .  . although much information of technical and industrial value will be found 


~ in the evidence of some of the expert witnesses . . . we have concentrated our 
attention on the machinery which we propose should be set up to effect industrial development 
generally rather than on the particular industries to be improved. This machinery will, we 
believé, dv what is needed for all industries and it would be useless for us to attempt to frame 
dvtailed recommendations for which technical enquiries by experts are required.” 


With due deference to my colleagues, I think that we have concentrated 
too much attention on the machinery which has been proposed and yet, I fear 
that, excepting the provincial and imperial Departments of Industries, the 
machinery proposed will not promote industrial development as rapidly as the 
circumstances of the,situation require. The scientific and. technical services 
which they recommend will, on their own showing, take some time to organise, 
the industrial researches which they wish to promote, will take some time to 
bear fruit. In my opinion the immediate requirements of ,the country in the 
matter of industrial development, require the adoption of measures which will 
bear fruit more speedily. 

There are two classes of industrial enterprises which can be taken up in 
this country. ‘The first class, and this is by far the larger class, consists of 
those which can be started by the importation of machinery and experts as first 
managers. In this class of work we have to imitate and not to initiate. As 
soon as the provincial Departments of Industries, with their Advisory Boards, 
have been constituted in the provinces, they should decide, with such expert 
alvice as may be necessary, what industiies of this class can be started within 
the province, and should invite and encourage Indian capitalists by information 
and technical assistance to organise them. It was the adoption of sucha course 
that enabled Germany and Japan to achieve rapid industrial development. Sir 
Frederick Nicholson urged the adoption of this course on usin the: following 
passage in his note :— | 

* On the whole, then, I consider that the best way both for starting selected industries In 
India and for training the future managers is, after the fashion of Germany and Japan and 
other countries, for the promoters, whether Government or private, to draw liberally on Great 
Britain, ete., for real experts as first managers of any projected industries ; then to select 
young men, preferably men already trained in technoldgical institutions, and to put them 
through close disciplined, industrial and business training under these experts till they are 
fitted either to start on their own account or as reliable business managers to capitalists.’— 
(Minutes of Evidence, Vol. III, pages 896-397.) 

Mr. Charles Tower also says :-— 

“Th the manufacture of steel ware and of machinery, Germany is usually credited, not 
without justice, with being rather an imitator than an initiator. Her great success in this 
line has been achieved by the rapidity with which Germany had adopted the improvements 
mvented elsewhere.” (Germany of To-day, Home University Library, page 115.) 

This is also the course which was adopted by America. Up to 1860 
America had made little progress in developing the manufacture of steel. In 
1862 Park Brothers and Company imported the biggest crucible steel plant of 
all up to that time, and imported also several hundred English workmen to 
ensure success. Sinee then the progress of the steel industry there has been 
phenomenal. In 1860 the output of pig iron in the States was only 0°8 million 
tons, and of steel nil; by 1900 America was producing 13°7 millions of tons of 
pig iron and 101 of steel, and in 1913 while the production of pig iron 
amounted to 103 million tons in the United Kingdom, it amounted to 31 
million tons in the United States. Last but"not least, we have-an eloquent 
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illustraticn in India itself cf the soundness of this policy in the success of the 
Tata Iron and Steel Works. The works were organised with the advice, and 
haye been carried on under the supervision of the best experts impcrted frem 
abroad, and they have been a conspicuous success, This, therefore, is the right 
" policy which should be followed in regard to the many other industries the need 
for which has been pointed out in our chapter on the industrial deficiencies of 
India. Raw materials and labour abound, capital exists and only wants organis- 
ing, the home market is extensive, the machinery and the expert can be imported, 
the profits to the Government and the people will be considerable ; all that is 
needed is that the Government should whole-heartedly lead and assist Indian 
capital in organising the industries. 

But to carry out industrial development in this wise it is essential, as Mr. 
H. P. Gibbs, the General Manager of the Tata Hydro-Electric Supply Company, 
so well put it in his written evidence before us, that— 

“ . , . ,noman should be imported into India unless he is a recognised expert in bis 
particular line. He too should be engaged on short-time contract and made to understand he 
is being engaged and paid to teach our local men just as much as to introduce and carry on 
his work. The young man from abroad who is educated but inexperienced should not be 
brought to India and allowed to get his practice here.” 

The industries which will be so started will be the best practical schools for 
training our science graduates as recruits for the proposed imperial services. 


¢ 


Provision for Scientific Research. 


The second class of industries consists of those for which some re- 
search work is needed. I fully agree with my colleagues about the need 
and value of such research. I recognise that, to borrow the language 
of the Committee of the. Privy Council, “ effective research, particularly in 
its industrial applications, calls increasingly for the support and impetus that 
come from the systematised delving of a corps of sappers working intelligently, 
but under orders.’ I am therefore not opposed to the idea of creating an 
Indian Chemical Service and an Imperial Industrial Service at the right time 
and under the right conditions. But I regret I do not agree with my colleagues 
as to the time when, andthe. conditions under which, these services should 
be organised. In my opinion our first duty is to create the material for these 
services in this country. One important means of doing this is the starting 
of industries, as I have urged above, under imported experts and placing our 
select young men, already trained in technological institutions, under them. 
The other measures which in my opinion are needed are— 

(i) that steps should be immediately taken for developing the teaching 
of science and technology in our existing Universities and other 
collegiate institutions, (a) by strengthening their staff and equip- 
ment, and (8) by awarding a sufficiently large number of scholar- 
ships to encourage the study of science and technology at our 
schools, our colleges and our Universities ; 

(ii) that an Imperial Polytechnic Institute, manned by the most distin- 
guished scientists and engineers, whose co-operation we can 
secure, should be established in the country, for imparting the 
highest instruction and training in science and technology ; and 

(sii) that the provision of scholarships for study in foreign countries 
should be largely increased to enable the most distinguished of 
our graduates to finish their education in the best of foreign 

* institutions, 
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The view which I humbly urge here is strongly. supported by the te- 
commendations made in the ‘“ Interim Report of the Consultative Com- 
mittee on Scholarships for Higher Education,” of which the Right Hon'ble Mr. 
A. H. Dyke Acland was the Chairman. The Committee was appointed before 
the war in March 1913, The report from which Iam going to quote was 
adopted by it in May 1916. Ina prefatory note to the Report, Sir Amberst 
Selby-Bigge, writing on behalf of the Board of Education, said :— 


«The Board have no need to use complimentary phrases to convey their estimation of 
the great value of their work, but on this occasion they may perhaps permit themselves to 
express their appreciation of the broad spirit in which the report is conceived, of ite forcible 
exposition of principles, and of the lucid and vigorous style in which it is written.” 


The recommendations are of such great weight and have such a direct bearing 
on the question-I am dealing with, that I make no apology for reproducing them 

here :— : 

« On the side of science and technology in relation to the industries and commerce 
of the nation, the greatest needs of the nation are ranged by us in order of practical priority as 
follows, though their satisfaction should Iproceed as far as possible contemporaneously and 
concurrently. 


« (129) The first need is the wider recognition, especially by employers, of the benelits 
that can be obtained by the employment in industry, agriculture, and commerce, of men 
trained in science—in all grades, but specially for directive and advisory posts, A great im 
provement is already seen ; but public opinion needs further enlightenment, 

« (180) Secondly, the most useful thing that can be dene without any increase im the 
means at present at our disposal is to encourage research in existing mstitutiony after gradu- 
ation. There were probably before the war more men and women fitted to be trained in 
research than were secured for this public service. The prolongation of scholarships in suitable 
cases, which we recommend, is one means that is available ; other méans fall within the province 
of the Committee of the Privy Council. 


“ (191) Given a limited amount of money available annually, the next need would be to 
assist existing institutions for training im science and technology, to enable them to improve 
their equipment, increase their staff, attract more highly qualified teachers, and introduce new 
subjects of study; and to estublish new places of higher technical and scientific instruction 
where needed. To bring existing institutions fully up to national needs a great capital sum 
and income would be required. But any sum, well expended, would be useful. However, im 
view of the needs of the nation and the empire, it seems probable that the larger sum will be 
forthcoming, at whatever sacrifices in the immediate future. 


« (132) Improved and extended higher secondary education is needed. Side by side with 
this, with the strengthening of Universities and technical schools, and with an increasing 
demand for seientifie workers, an increase in the supply of scholarships from secondary 
schools and Universities will be required. This should move forward part pass with other 
improvements.” (Pages 69 and 70). 

This view also receives support from the conclusions at which the Committee 
of the Privy Council for Scientific and Industrial Research arrived. In their 
Report for the year 1915-16 (pages 40 and 41), they summarised those conclu- 
sions as follows :— / 

“ 1£ we were asked to state these conditions (that appear to us neressary for the success of 
our work) in the shortest possible terms we should reply; First, a largely increased supply of 
competent researchers; stcondly, a bearty spirit of co-operation among all concerned, men of 
science, men of business, working men, professional and scientitic societies, Universities and 
technical colleges, Local Authorities and Government Departments. And neither condition 
will be effective without the other. 

Before the war the output of the Universities was altogether insufficient to meet even a 
moderate expansion in the demand for research. The annual number of students graduating 
with First-and Second Class Honours in scienee and technology (including mathematics) in 
the Universities of England and Wales before the war was only about 030), anid of these tnt a 
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sinall proportion will have received any serious training in research. We bave frequently 
found on inquiry that the number of workers of any scientific standing on a given subject of 
industrial importanee is very limited. 

“The responsibility for dealing with the grave situation which we anticipate, rests with 
the education departments of United Kingdom. We shall be able todo something toencourage ~ 
a longer period of training by the offer of research studentships and the like ; but that will not 
suffice. It is useless to offer scholarships if competent candidates are not forthcoming, and 
they cannot be forthcoming in sufficient numbers until a larger number of well educated 
students enter the Universities. That is the problem which the education departments have 
to solve, and on the solution of which the success of the present movement in our opinion 
largely depends.” 

Recruitment of the Scientific Services, 


For the recruitment of the scientific services, the Indian Chemical Service, 
and others, my colleagues recommend that— 

«. . ', to the utmost extent possible the junior appointments should be made 
from science graduates of the Indian Universities, and that the senior and experienced men 
who will be required to initiate and direct research work should be obtained on special terms 
from England, when such are not available here.” 


The qualifying clause which I have emphasised, must be appreciated at 
its practical yalue. My colleagues recognise that a “relatively small field of 
selection at present exists in India.” They say :— 

* As development of science teaching at the Universities proceeds, and opportunities for 
technical training in India increase, we believe that the necessity for importing specialists will 
greatly diminish, and that ultimately the services will be mainly filled with officers trained in 
this country.” 

But they say further on that “it will be some years before it will be possible 
to obtain the full necessary staff in India.” 


They therefore rely for such recruitment, mainly on England. But they 
recognise that— P 

*. , « there will be similar post-war demands made at home and in the dominions 
for sbteaitiio, especially chemical, experts, which will render “it difficult to obtain suitable 
recruits from England. It is probable, consequently, that salaries higher than the pre-war 
rates will be demanded by suitably qualified experts.” 

But I think that qualified English experts will not be available, at any rate 
in any number for some years even for higher salaries than those of the pre-war 
period. The Committee of the Privy Council said in their Report for 
1915-16 :-— 

“It is in our view certain that the number of trained research workers who will be 
available at the end of the war will not suffice for the demand that we hope will then exist. 
We are apt to forget in this country that with industry as with war, a brilliant group of field 
officers, and even a well-organised general staff, need armies of well-trained men in order to 
produce satisfactory results.” 

In view of these facts, it will be wise of us not to rely upon our being able 
to indent on England for the “senior and experienced men who will be re- 
quired to initiate and direct research work in India.” Besides, though they 
advocated that “senior and experienced men” should be obtained from 
England, what my colleagues have actually proposed is very different from it. 
They have proposed that “ recruits for these services—especially chemical 
seryices—should be obtained at as early an age as possible, preferably not ex- 
ceeding 25 years.” They leave no room for doubt as to whatthey mean. They 
say :— 

“We should thus secure the University graduate, who had done one or perhaps two years’ 

uate work, whether scientific or practical, but would not yet be confirmed in specialisa- 
tion . . . Weassume that the requisite degree of ae will be secured by adopting a 
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aystem whereby study leave will be granted at some sititable time after three years’ serine 
when a scientific officer should have developed a distinct bent.” 

, In their recommendations regarding the recruitment of the Imperial 
Industrial Service also, they say that “ the age of recruitment should not usually 
exceed 25 years,” and that they think it desirable, “if the young engineers 
whom we propose to recruit are to develope into valuable men, that they 
should be encouraged after about three years’ service to take study leave.” 
Tt is obvious then that under the scheme proposed by my colleagues 
the men to be recruited from England will not be “senior and experienced 

men" but raw graduates from Universities who will be expected to specialise 
after joining the service in India. Specialisation almost always involves delay. 


- Tf therefore we must take in only raw graduates and remunerate them during the 


years they are qualifying themselves for effective research work,. think it is 
_yery desirable that we should take im Indian graduates whose training will be 
less costly, and who will serve ihe country throughout life, whereas inthe case 
of an English graduate, there will always he the apprehension that he may leave 
us for higher emoluments elsewhere, and the certainty that he w ill leave the 
country after the period necessary to qualify fora pension, taking away with 
him'the knowledge and experience which he had gained in its service. Having 

regard to all the considerations which have been urged above, I think the idea 
of recruiting this service from England should be abandoned, and that it should 
he decided that it shall. be recruited entirely from among graduates of the 
Indian Universities and of the Imperial Polytechnic Institute, which I have 
recommended. 


My recommendation hak the further merit of being entirely in consonance 


_ with the recommendations made by the Royal Commission on the Public 


Services in India regarding the recruitment of scientific and technical services. 
Indians have a very sore feeling about the imperial Indian services. The 
importation of experts from England for these services has not only unnecessarily 
increased the cost of these services to India but has had the very great disadvan- 
tage of preventing Indians from being trained for higher work in these services, 
We can never forget that so distinguished an Indian as Dr. P. 0. Roy did not 
find admission into the Indian Educational Service. We know that though 
the Geological Survey of India has been in existence for G4 years, up to 1913 
only three Indians had been appointed to the superior service in it. In this 
connection I put the following question us) Dr, H. H. Hayden, Director of the 
Geological Survey of India :— 


| Has the department kept it as an object before it that it should train Indians to qualify 
themselves for employment in the higher grades of the department ?”’ 


And his answer was ;— 

* We have been for many years training men in the subordinate ranks of the department, 
hunt they do not necessarily qualify for appointments in the a grade, It is always open 
to them to apply for an appointment in that grade . . . 


My Hon'ble colleague Mr. Low then asked Dr. Hayden :— 

You have these research scholars, Is it not one of the objects of research scholarships, 

that the scholars, if possible, should qualify themselves for recruitment to the department ?”’ 
And the answer was :— 

That is one of the objects of the efforts we have made in educating them in geology 
in the Presidency College and the Calcutta University, I think geological education was 
initiated in Caloutta by the Geological Survey. We have had more Indians m the subordinate 
branch of the service,” 

The Indian witnesses before the Royal Commission quoted the opinion of 
Dr, Oldham, the first head of the Geological Department, concerning the fitness 


of Indians for this department, which showed that he had “ the most unshaken 
confidence that with even fair opportunities of acquiring such knowledge (that 
of the physical sciences) many Indians wonld be found quite competent to 
take their place side by side with European assistants either on this survey or 
in many other ways,” and yet the evidence before the Royal Commission showed 
that competent Indians had found the door of admission barred against them 
and that, up to 1913, only three Indians had been appointed tothe superior 
service. 

My colleagues say that the ultimate object should be to man the services 
they propose with officers trained in this country. Similar language was ysed 
in the past in relation to other imperial departments. For instance, it appears 
that in the Agricultural Department the intent‘gn of the Government of India 
from the very commencement was that it should be staffed largely by Indians. 

“ We adhere firmly,” wrote the Government of India.to the Secretary of State in 1910, 
“to our frequently declared policy that the service (the Agricultural service) should be manned | 
ultimately by Indians and that the object to be kept steadily in view is to reduce to aminimnm 
the number of experts appointed from England and to train up indigenous talent so as to 
enable the country to depend ondits own resources for the recruitment of its agricultural staff 
in higher branches,” 

But in spite of this clear declaration, the Imperial Service has become 
the monopoly of Europeans, while Indians haye been confined to the Provincial 
Service. The evidence of Dr. Harold Mann and of the representative members 
of the Provincial Service before the Royal Commission showed that many highly 
qualified Indians, several of whom possessed European degrees or experience, 
had been unable to find admission into the Imperial Service, which had been 
manned by recruits imported from Euroye, who, said Dr. Mann, laboured under 
the serious disadvantage that their experience related to a system of agriculture 
** which in its organization is quite foreign to most parts of India and will be 
for a long time to come.” 


So also with regard to the Imperial Forest Service. The Inspector General 
of Forests stated in his evidence before the Royal Commission that— 

“ , , . when the Forest Department was instituted, and for a long time afterwards 
both the Government of India and the Secretary of State expressed the opinion that it was a 
special department in which the service of Indians should be utilised as largely as possible.” 


Yet from 1591 to 1906 no steps were taken to provide for direct recruit- 
ment to the Provincial Service, and it was laid down in 1912 that candidates for 
the Imperial Forest Service “must have obtained a degree with honours in 
some branch of natural science in a University of England, Wales or Ireland, 
or the B.Sc. degree in pure science in one of the Universities of -Scotland.”’ 
At the time the Royal Commission took evidence, the total number of officers in 
the superior service in the Agricultural, Civil Veterinary, Forest, Geological 
Survey, Locomotive and Carriage and Wagon Departments was 407. Of these 
only six officers were statutory natives of India! : 


The Royal Commission recognised the injustice that had been done to 
Indians in their practical exclusion from the scientific and technical services. 
They expressed the opinion that there were no political grounds whatsoever for 
recruiting the superior staff of such services in Europe. They stated that if the 
requisite technical training were available in India, the necessity for indenting 
on Europe for qualified men would cease to exist, and they therefore recom- 
mended that “a determined and immediate effort” should be made to bring 
abont conditions which would soon make it possible to meet the normal 
requirements of the services without requisitioning the services of men from 
abroad. That effort remains yet to he made; and while my colleagues have 


299 


proposed the creation of two more imperial services they have recommended 
that the establishment of the Central Chemical Research Institute and of the 
Imperial Engineering College may wait for an indefinite future. These facts, 
coupled with the experience of the past, make me apprehend that, if these 
two services are created on the lines suggested by my colleagues, the 
senior appointments in them also will for a long time remain practically 
the monopoly of Europeans, and that Indians will not only be kept out 
of their emoluments, but also of the opportunities for acquiring high 
efficiency in the subjects with which the services will be concerned. The 
Royal Commission recommended that with a view to bring about the conditions 
which would soon make it possible to meet the normal requirements of the 
services without requisitioning the services of men from outside, existing insti- 
tutions should be developed or new ones created and brought up to the level of 
the best European institutions of a similar character. They recognised that 
“this would require an initial expenditure of a considerable sum of money,” 
but they urged that “the outlay would be more than repaid, not only by the 
additional facilities which such institutions would give to young men to qualify 
themselves for direct appointment, to the higher branches of the public 
services, but by the contribution they would make to the industrial progress 
of the country.’ These recommendations lend strong support to my proposal 
that a first-class Polytechnic Institute should be established in India as one 
of the first measures needed for the industrial development of the country. 
At such an institute provision should be made for imparting the highest 
instruction and training in all the important branches of science and technology, 
and also in commerce and administration. This will be the best means of 
ereating the army of trained workers which is needed for promoting industrial 
development in this extensive empire. The institution of the proposed services 
should wait until this has been done. And in the meantime only such 
appointments should be made in the Departments of Industries as ib is absolutely 
necessary to fill. 
The Estimate of Cost. 

The proposals which we have made in the Report show that the number of 
technically trained men who will be needed to carry on industrial development 
and to promote the trade and cemmerce of the country, will bea very large one, 
and that it will grow steadily for some time. It is also certain that public ex- 
penditure will rise in several directions after the war. These considerations 
demand that expenditure should not be raised in any department beyond what 
is actually necessary. The salaries which my colleagues have proposed for the 
Imperial Industrial and the Indian Chemical Services are largely based upon 
a consideration of what is likely to attract Englishmen to the senior appoint- 
ments in the services. If, in view of all that I have urged above, the decision 
should be arrived at that these services should be manned by Indians, includ- 
ing in that term those Europeans who are statutory natives of India, the 
proposed expenditure would be largely reduced. This is no mean consideration 
and should not be ignored. Situated as India is, one cannot too often recall 
the wise remarks of Sir William Hunter, made many years ago, that— 

4. sof we are to give a really efficent administration to India, many services 
must be paid for at lower rates even than at present. For those rates ore regulated in the 
higher branches of the administration by the cost of officers brought from England. You 
 eannot work with imported labour as cheaply as you can with native labour and I regard the 
more extended employment of the natives, not only as an act of justice but as a financial 
necessity . . If we are to govern the Indian people efficiently ond cheaply, we must 
govern them by means of themselves, and pay for the administration at the murket rates for 
native labour.” . 
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Should this view be accepted, the salaries proposed would be reduced by 
about 30 to 40 per cent. 

I do not attempt to make any detailed alternative proposals regarding the 
cost of the scheme. If any of my suggestions commend themselves to Goyvern- 
ment, the details will easily be worked out. 

Speaking generally,.1 would say that a substantial part of the expenditure 
that is proposed for salaries should be saved, partly by reducing the number of 
appointments proposed and partly by fixing the salaries at the standard which 
will be suitable for Indian graduates and scholars, The expenditure proposed 
on buildings will also, in my opinion, admit of a very substantial reduction. 
Here again the example of Japan affords us guidance, They spend very much 
Jess on their educational buildings than is spent in India. A scheme for the 
award of scholarships to encourage the study of science and technology can be 
best prepared by the Education Department. 

As regards grants to Universities, I would recommend that on an average 
an annual grant of a Jakh and a half should be made to each University for the 
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purposes of providing instruction and teaching in science and technology, par- . 


ticularly in mechanical and electrical engineering, applied chemistry, commerce 
and agriculture. A capital grant of about 15 lakhs each should be made for the 
necessary educational buildings and residential quarters and for equipment. 
And lastly , I would recommend that, to start with; a capital expenditure of 30 
lakhs and an annual grant of 6 Jakhsa year should be sanctioned for an 
Imperial Polytechnic Institute. 


Conclusion. 


I cannot conclude this note better than by endorsing the following ~ 


generous and wise words of Sir Frederick Nicholson :— 


‘‘T beg to record my strong opinion that in the matter of Indian industries we are bound 
to consider Indian interests firstly, secondly and thirdly.—I mean by ‘firstly’ that the local 
raw products should be utilised, by ‘secondly’ that industries should be imtroduced and by 
“thirdly ’ that the profits of such industry should remain in the country.” 

[f measures for the industrial development of India are taken in this spirit, 
India will become prosperous and strong, and England more prosperous and 

stronger. 


MADAN MOHAN MALAVIYA. 


~~ 
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APPENDIX A—1, 
No, $405. - 
GOVERN MENT OF INDIA. 


DEPARTMENT OF COMMERCE AND INDUSTRY. 


(INDUSTRIES.) 
RESOLUTION. 
Simla, {he 19th May 1916. 


The Government of India, aa announced by Sir William Clark when speaking on Sir 
Thrahim Rahimtoola’s Resolution in the Legislative Council on 21et March 1916, have decided 
that the time has come when the question of the expansion and development of Indian manu- 
factures and industries should be taken up in 3 more comprehensive manner than has hitherto 
been attempted. India possesses two notably successinl manufacturing industries in the two 
great textile industries of cotton and jute, and there are others which pee reached some 

legree of importance, + but it remains none the less true that she is still in the main a producer 
of raw materials. The Government of India have strong hopes, however, that it may-prove 
possible to place the industries of this country on a much firmer and more extended basis than 
at present, and they consider that no means should be left untried which holds out a reason- 
able hope of effecting this end. They are aware of the eager desire of a large number of the 
le of India for the industrial. development of their country, and with this desire the 
vernmoent of India fully associate themselves. 


The efforts of Government in the past towards this end have disclosed the existence of 
numerous difficulties. Indian capital is timid and unenterprising ; skilled labour is lacking; 
and there is a want of practical information regarding the.commercial potentialities of India’s 
raw products, All these difficulties require full examination by men of technical experience 
and hich business standing. The Government of India have, therefore, decided to appoints 
Commission, some of whose members will be acquainted with Indian conditions, some with 
industrial progress in other countries where similar objects have been pursued, and others with 
industrial problems generally and their business aide in particular. The Government of India 
are well aware that there are special difficulties in the way of such an enquiry daring war 
time, but after fall consideration it has been decided to appoint the Commission at once in 
order that, when after the close of the war the financial positionis once more established on a 
normal basis, the Government may beable without further delay to take such action as may 
ecem suitable after considering the Commission's recommendations. : 


2. In framing the terms of reference it has been found necessary to exelude two matters 
from the scope of the Commission’s labours. In the first place, any consideration of the 
present fiseal policy of the Government of India has bean exeluded from its enquiries. When 
introducing the Financial Statement in the Legislative Couneil, the Honourable Finance 
Member, it will be remembered, stated, in connection with the question of the cotton duties, 
that the general fiscal relationship which exists hetween the various parts of the Empire and 
other conntries must, in the opinion of His Majesty’s Government, be reconsidered after the 
war, and that in the meantime they wish to postpone any action that would tend to raise such 

‘ons. ‘The same considerations apply with even greater force to any proposals involving 

e imposition of duties for the specific purpose of protecting Indian ‘industries, a policy which 
would very directly affect the fiscal relations of India with the outside world. In the next 
place, it is not proposed that the Commission should re-examine those aspects of technical and 
industrial education which have recently been dealt with by Committees working im England 
and India whose reports are at present under the consideration of the Government of India. 


§. Subject to the above qualifications, the Commission will be instructed to examine and 
report upon the possibilities of further industrial development in India and to submit its 
recommendations with special reference to the following questions :— 


whether new openings for the profitable employment of Indian ca stad iin commerce 
raid tntnsiey ea ba indicted : 4 
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(4) whether and, if so, in what manner, Government can usefully give direct enconrage- 
ment to industrial development— ~ 
(f) by rendering technical advice more freely available ; ? 
(ii) by the demonstration of the practical possibility on the commercial scale’o 
particular industries ; 
(i#i) by affording directly or indirectly financial assistance to industria) enter- 
prises ; or 
(iv) by any other means which are not incompatible with the existing fiseal 
policy of the Government of India. 


The Government of India trust that the Commission will find it possible to place their 

rtin the hands of the Government of India within 12 months from the date of its assem- 
bling in India. 

4. The Commission will consist of the following gentlemen :— 


PRESIDENT. 


1, Sin T, H. HOLLAND, K.C.I.E., D.Sc., F-RS,, 
President of the Institution of Mining Engineers, 


Memopens. 


2. Mz. ALFRED CHATTERTON, C.1.E., B.Sc., F.C.G.L, 
A.M.1,C.E., M.I.M.E., 
Director of Industries and Commerce in Mysore, 
$. Tar Hox’sux Sm FAZOLBHOY CURRIMBHOY EBRAHIM, Kr, 
Messrs. Currimbhoy Ebrahim and Company, Kombay. 
4. Mz. EDWARD HOPKINSON, M.A., D.So., 
Managing Director, Mather and Platt, Manchester, and 
Deputy Chairman, Chloride Electric Company. 
5. Tun How’str Mr. C. E. LOW, C.LE., L.CS., 
_ Secretary to the Government of India, Department of 
: Commerce and Industry, 
6. Tue Hoy’ste PANDIT MADAN MOHAN MALAVIYA, B.A., LI.B., ; 
‘ of Allahabad. 
7, Sin RAJENDRA NATH MUKERJI, K.C.LE., 
ait Messrs. Martin and Company, Calcutta. 
8. Tae Riaut How’stx Sin HORACE CURZON PLUNKETT, 
P.C., D.C.L., LL.D., F.R.S,, K.C.V.0. 
9. Tus Hon’stx Mn, F. H. STEWART, C.L.E., 
President, Bengal Chamber of Commeree, 
10. Str DORABJI JAMSETSI TATA, Kr,, J.P., 
“Messrs. Tata, Sons and Company, Bombay. 
The Secretary will be appointed later. 


Ordered that a copy of this Resolution be forwarded to all Local Governments and 
Administrations, with the request that the Commission may be given any assistance which 
they may require and that any applications forinformation which may be made by the Com- 
mission may be complied with. 


Ordered also that a copy of the Resolution be forwarded to all Departments of the Gov- 
ernment of India, to the Director-General of Commercial Intelligence, to the President and 
Members of Commission, and that the Resolution be published in the Supplement to the 
Gazette of India. 

: Cc. E, LOW, 


Secretary to the Government of India. 


APPENDIX A—2. 


PRELIMINARY NOTEON THE SCOPE OF ENQUIRY BY THE INDIAN 
INDUSTRIAL COMMISSION, . 


1.—Iytrovverion. 


1, The scattered information already available regarding the sesonnay of India in raw 
material, the suitability of the peuple for expert labour, and the probable financial resources of 
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the country, is sufficient to show that there are room and opportunity for a very substantial 
development of mannfacturing and other industries. 
2. It will be the business of the Commission, after establishing the fundamental proposi- 
tion by a critical analysis of the facts, to suggest the most profitable lines of action with the 
object— 
(a) of drawing out capital now lying idle ; 
* (0) of building up an artisan population ; 
(ec) of carrying on the scientific and technical researches required to test the known raw 
materials and to design and improve processes of manufacture; 
(@) of distributing the information obtained from researches and from the results of 
experience in other countries ; and 
(e) of developing the machinery for— 
(1) financing industrial undertakings, and 
(2) marketing products. 


%. As the result of the examination of Government records and preliminary discussion 
with various authorities, the following suggestions have been made regarding problems likely 
to come before the Commission. These suggestions are now being distributed among the 
Local Governments with a view of obtaining further suggestions during the current monsoon 
tour, ; 

4, The President will be grateful for any suggestions in addition to, or in modification 
of, those given below, in order that, at the end of the monsoon, it will be possible to sketch 
ee a tour programme for the Commission, and to frame a list of questions for the assistance 
of witnesses, 


* >. ’ 
1I.—CoLLEcrion OF PRELIMINARY INFORMATION. 


5. The Commission will assemble during October next, and, as soon as possible after- 

wards, will proceed by touring through the provinces, to collect evidence through independent 
witnesses, representatives of locat Committees and institutions, and by personal inspection of 
industrial enterprises, 
. 6. In view of the limited time at get sis age of the Commission, it would be an advan- 
tare in each of those provinces not already provided with a Director of Industries or an 
Advisory Board, to organise at once a representative Committee assisted, if practicable, by an 
officer on special duty. Steps to this end have already been taken by some of the Local 
Governments. 


-7, These representative Provincial Committees would be responsible for giving precision 
to questions that are now being discussed vaguely in general terms, for example, by stating 
them for concrete cases. ‘The Provincial Committees would compile lists of raw materials 
available locally and suitable for the establishment of new industries, and also lists of raw 
materials that might be imported as accessory material, or even as the principal raw material 
with the same object. From this and other information at their disposal, they would form 
lists of industries already tried or new, that appear to be suitable for encouragement according 
to the special circumstances of each province, calling attention to enterprises.that have been 
obviously successful or offer distinct promise of success. They might profitably make detailed 
* and, when necessary, confidential studies of a few YL en examples of recent failures, in order 

that the causes which huve contributed to such failures may be brought to the notice of the 
Commission. They would also advise the Commission as to the names of suitable individual 
or representative witnesses. 

8. It is suggested that, during the next cold weather tour, the time at the disposal of the 
Commission in each province might be divided as follows ;— 

(a) examination of individual witnesses, with, as convenient, 

() visits to typical works or industrial centres, followed by 

(c) a general conference betwee the Commission and the representative Provincial 
Committee. 


9. The Commission will devote from a fortnight to three weeks to each of the 
provinces, and it will be an advantage to obtain from each Local Government, before the end 
of September, a mme indicating ths most suitable centres for taking evidence and the 
most suituble places for visits to representative industries. It will be necessary to obtain, 
about the same time, a list. of the individual witnesses nominated, in order that they may 
be supplied, about the middle of October, with a series of questions for the preparation of their 
preliminary written statements. It may be possible, in some cases, however, to nominate after 
this date additional witnesses on special subjects, but the Provincial Committees will doubtless 
take care that, in giving such advice, the programme in each case is not overloaded. 


Iil.—Devetorment OF OFFICIAL ADMINISTRATION. 


10. Under this heading arise problems connected with the establishment or development _ 


of Imperial and Provincial Departments which are concerned, in one way or another, with 
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industrial enterprise, In some provinoes, there are already at work Directors of Industries, 
assisted by technical experts and in some cases, advised by Boards of Industries, while in other 
provinces, proposals for a similar Organisation are under consideration. It is obvious that, to 
effect improvements in the unorganised or cottage industries, such as hand-loom weaving, and 
in any industry in which local circumstances completely supersede technical considerations, the 
establishment of provincial departments is likely to be advantageous; but for some of the 
larger industries, in which purely technical matters are paramount, it may be advisable to 
form Imperial Departments. : 

11, It has been suggested that such central organisations might be formed for some of 
the following — 


(a) chemistry, including agricultural, metallorgical, tinctorial, and pharmaceutical 
chemistry ; 


(8) the leather and hide industries ; 
(c) glass-making ; 
(@) sugar and alcohol manufactures ; 
(¢) paper-making ; and 
(,f) oil-eeed industries. 7 

12, Opinions might be obtained as to whether any Imperial Departments of this descrip- 
tion should be constituted, and, if so, for what subjects. ‘The nature of their administration 
should also be considered, that is, whether their heads should be purely advisory, with inspect- 
ing powers, as in the Forest Department, or should haye administrative and executive control 
ag in the amaller and more apecialiead ised Geological Suryey Department. . 

18. It.will be important also to obtain evidence as to the organisation of Provincial 
Industrial Departments, and the advisability of instituting Provincial Boards of Industries, or 
Advisory Committees, to include non-official members. Evidence as to the constitution and 
funetions of these Boards or Committees should be obtained, 


14. Finally, it will be necessary to obtain opinions regarding the relationship of a 


Provincial Industries Department with an Imperial Department of the kind mentioned in 
paragraph 11. : 
15. Evidence might also be obtained on the following points :— 

(a) the suitability of the present system of collecting atid distributing statistics and 
commercial intelligence, by the Director of Statistics and the Director-General 
of Commercial Intelligence, respectively ; 

(6) the advantages of establishing or assisting special journals for the chief industries 

- and aleo general industrial and trade journals ; 
(c) any recognisable advantages which have followed the issue of special monographs 
fh ‘other Government publications such as those of the Forest and Geological 
Departments ; 

(@) the formation of commercial museums, and of sales agencies or of commercial 

| emporia, in the principal towns of India and possibly abroad, for the display 
and the sale of the producte of unorganised cottage industries ; 

(¢) the institution of periodical industrial exhibitions ; 


(7°) the appointment of trade representatives in other provinees, and, for the whole of - 
i 


India, in Great Britain, the Colonies and foreign countries ; 
(y) the possibility of establishing some system of Government certificates regardiny 
the quality of products, accompanied by the institution of testing laboratories ; - 
(4) the regulations of trade marks and the working of the patent laws; and 
(i) the suitability of the present law for the acquisition of Iand on behalf of industrial 
1V.—GovEnNMENT 4lp TO INDUSTRIES. = 6% 

16. Evidence might suitably be collected regarding the experience so far obtained of 
financial and technical assistance rendered to industrial enterprises, and opinions might be 
obtained as to the most suitable form in which Government aid can be given to existing or 
to new industries. 

17. 'The following methods have been suggested, and some haye been tried, at different 
timos :— 

(a) loans and money grants-in-aid ; 

(6) supply of machinery and plant by Government on the hire-purchase system ; 

{c) guaranteed dividends-for a limited period, with or without subsequent refund to 
Serena of the expenditure incurred in paying dividends at the guaranteed 
Tule 5 

(@) guaranteed Government purchase of products for Iimited periods ; 

(e) concessions of land ; 

(7) special railway transport facilities aud rates; 
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(y) bounties and subsidies ; 
(4) pioneering industries and handing them over to private companies ; 
(5) loan of services of Government-employed experts. 
18. With regard to any of these forms of direct Government assistance, it will be im t 


“te obtain opinions as to whether, and to what extent, they should be accompanied by Govern- 


ment control, as for instance, by the appointment of Government Directors for the period 
during which the direct assistance lasts. The information collected by officers placed on 

ial duty will assist the Provincial Committees and the Commission in considering the 
extent to which Government aids to new enterprises will compete with those already existing 
and with established external trades. 


V.—TEcHNICAL AND SCIENTIFIC WORK. 


—19, (2) What can be done to improve the labourers’ efficiency and skill, generally or in 
i industries ? What advantages have followed from the establishment of industrial 
schools ? What experience has been gained in training apprentices in factories or workshops ? 
(6) What steps are desirable for the improvement of supervisors of all grades and of. 
skilled managers ? Should assistance be given to these, or to technical experts of private 
firms, or to Government officials, to study conditions and methods in other countries ? It is 
important to obtain some idea as to the benefits that have been gained by the deputation of 
officers abroad for special enquiries, or on ordinary study leave. 
(c) What noticeable benefits have local industries received from researches conducted 
by Government Departments ? 


(d) What experience has been gained from demonstration factories ? It would be 
interesting to obtain opinions as to where, and what kind of, factories should be instituted in 
each province. 

(ec) Problems have been referred at times to the Scientific and Technical Department of 
the Imperial Institute ; it is important to obtain from these who have utilised the Institute 
opinions as to the relative merits of conducting researches in India and in England. 


(/) It is understood that the activities of the new Advisory Council for Research in 
the United Kingdom may extend to India and Colonies; it will be useful to have opinions 
from scientific and technical men as to ways in which this opportunity may be utilised. 

(9) Itis important to obtain opinions as to the most suitable way of developing 
technological research institutions, such as the Indian Institute of Science. Should these 
be general in their interests or be confined to limited groups of related subjects, and should 
they be imperial in their interests, or be maintained as provincial institutions ? 

(4) Whether the time has come when measures should be adopted to provent the 
unnecessary overlapping of research activities by Technical Departments, special Technological 
Institutes, and University Colleges ? 


. VI.—Miscettanzovs Quasrions. 
20, Evidence might be obtained regurding the following questions :— 


(a) Facilities for the development of hydro-electric power and the positions of 
apparently suitable power sites in the various Provinces. 


(6) The effect of railway freight rates on local industries. Are there any practicable 
changes that ean be made with apparent advantage, or are there any railway 
extensions that are necessary to develope possible new industries, cr to 
extend existing industries? What waterways can be improved with 
advantage ? 

(c) Have any local difficulties been noticed in the working of the new mining and 
prospecting rules issued in -September 1915? Are there any minerals that are 
essential for industries of imperial importance that ought to be devel at 
public expense, for exampley minerals of direct importance for the manufacture 
of munitions of war, or substances which are ordinarily obtaiacd in commerce 
only from one country ? 

(d) Can the forest policy be modified so.as to permit of reducing the cost of assemblin 
raw forest products, as for example, by the concentration of special kinds o 
trees in limited areas, and by improved forest transport facilities 

(ce) In view of the report of Sir Edward Maclagan’s Committee, it is important to 
obtain opinions as to what extent, ant in connection with what industries, 
coapaesuve societies can be encouraged. 

) In connection with the points already noticed ia paragraph 15, regarding the 

v collection and distribution of information under Goearnment agency, could the 
principal Government ere which use imported articles assist Indian 
industries by publishing of these articles, or by exhibiting the articles in 
commercial museums ? 

(9} The possibility of formulating a scheme for financing, by existing or new banking 
agencies, the marketing of indigenous products, 


Governmont 
assistance. 
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INSTRUCTIONS TO PERSONS INVITED TO GIVE EVIDENCE BEFORE THE 


COMMISSION. 


Ir Is Nor INTENDED THAT INDIVIDUALS OK BODIES INVITED TO GIVE EVIDENCE SHOULD ATTEMPT 
TO ANSWER ALL THE QUESTIONS. 


The Commission will naturally attach importance to the practical experience and special 
knowledge which witnesses have acquired of the matters regarding which they offer 
opinions. { 

1. The questions in the accompanying lists have been framed so as to cover, as ‘far as 
practicable, the whole scope of the enquiry to be made by the Indisn Industrial Commission. 

2, Each witness will also be examined orally by the Commission. At the oral examina- 
tion, he will probably be examined on his written evidence in order to make clear doubtful 
points, and otherwise to enable the Commission to estimate its value. 

3. A Chamber of Commerce or similar body invited, as a Chamber or body, to give 
evidence, may either submit one set of answers to the questions, which it desires to answer, 
and select not more than three representatives to support its views in oral examination ; or it 
sey nominate two or three individuals to give each his own views, in writing and afterwards 

ly. ‘These individuals may be selected either as representing different interests or as 
having knowledge and experience of different subjects, or as representing different viewe on 
one or more subjects. 

Individuals who are members of Chambers of Commerce or similar bodies may give 
evidence, at their own request or by invitation, independently of these arrangements. The 
evidence of these witnesses will be taken as representing their individual views only. 

4. In answering the printed list of questions, witnesses need not restrict themselves to a 
series of answers to éhe questions on which they desire to give evidence. The questions are 
intended merely as a guide to show witnesses the matters on which the Commission desires to 
gather information and opivions. The Commission prefers that witnesses should submit their 
views in a connected statement for each subject, and include in each such statement their 
answers to the various questions. 

5. Witnesses who desire that any portions of their evidence should be treated as confi- 
dential are requested clearly to mark such portions. Oral evidence will also be treated as 
confidential when witnesses so desire. They willbe given the opportunity of revising the 
proofs of their oral evidence. ¥ 


QUESTIONS FOR THE ASSISTANCE OF WITNESSES. 


I.—FINanNcCiaL AID TO INDUSTRIAL ENTERPRISES. 


1. Please state if you have had any experience of the raising of capital for industrial 
enterprises ? 

If so, what difficulties have you found in doing so? 

What suggestions have you to make for removing these difficulties ? 
- 2. “What are the sources from which capital for industrial enterprises is prihcipally 
wn? 

2 (a). Can you suggest any new sources from which capital may be drawn ? 

3. Do you know of any kinds of industrial enterprises where more concerns have been 


started than can be maintained in full-time employment ? 
If 80, please describe the general conditions, ! 
4. What is your knowledge or experience of financial aid by Government to industrial 
enterprises ? 
5. What are your opinions on the following methods of giving Government aid to exist- 
ing or new industries -— \ 
(1) money grants-in-aid ; 
(2) hounties and subsidies ; 
(3) guaranteed dividends for a limited period, with or without subsequent refund to 
Coepeaaias of the expenditure incurred in paying dividends at the guaranteed 
> 
(4) loans, with or without interest ; 
(6) supply of machinery and plant on the hire-purchase system ; 


: 
~ 
. 
> 
- 
‘ 
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+ 
. 
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(6) provision of part of share capital of companies on the same basis as public sub- 
soriptions of capital ; 

(7) eae or preferential Government purchase of products for limited periods ; 
an ; 


(8) exemption for a limited period of the profits of new undertakings from income- 
ae ; and exemption from any, tax on an industry, or on any article used in ap 
industry. 


6. In which methods of Government assistance should there be Government control or 


supervision 7 nip 

What should be the form of such contro) or supervision? (Z.g., Government audit or 
appointment of Government directors with defined powers for the period duting which direct 
assistance lasts.) 


7. What is your experience or opinion of Government pioneer factories ? Pioneer factories, 
Nors.—By pioneer factories are meant those established primarily to ascertain whether a wew industry is com- ; 
ly practicable ? : 


By demonstration factorice (seo questions 19 and £0) are meant those established primarily for giving demonstra. 
tions of, and instruction in, improvéd methods for industries which have been proved te be commercially practicable. } 


8, In what ways and to what extent should Government pioneer industries ? 
At what stage should pioneer factories be either closed or handed over to private capitalists 
or companies ? 
What limits and restrictions, if any, should be imposed on the conversion of successful 
pioneering experiments into permanent Government enterprises ? 
9, In your experience what industries are hampered by the conditions under which they Financing agencies, 
are financed as going concerns ? 
Please describe the method of financing and its effect on the industry in each case. 
10. In what ways is it possible to give more assistance to industrial undertakings by 
existing or new banking agencies ? 
10 (a). Do you think there is need of a barking law? 
[See also question 39.) a 
~ 11. Do yon know of any industries which have been developed or assisted by the forw ation Co.opertive 
of co-operative societies ? societies, 
What were the exact means adopted and what were the results obtained ? 
12. In your experience what are the industries for which co-operative societies should be 


What should be the organisation and special objects of these societies ? 
12 (a). What suggestions have you to make for industrial development by means of 
Trade Guilds, such as exist.in other countries ? 
How far should the State encourage the promotion of such Guilds? } ~ 
18. What principles should be followed in order to prevent Government aid competing Limits of Govern. 
ment assistance, 


with existing or discouraging fresh, private enterprises. 
14. Should there be any limitations on Government aid to a new enterprise if it competes 


with an established external trade ? 


I].—TrcuNIcat AID TO INDUSTRIES, 


15. What is your personal knowledge or experience of technical and scientifie aid 
vided by Government to industrial enterprise ? pro- pbreswerye 


16. What is your personal knowledge or experience of noticeable benefits received by 
local industries from researches conducted by Government departments ? 

17. On what conditions should the,loan of Government experts be made to ‘private firms 
or companies ? . 

18. Under what restrictions and conditions would you allow publication of the results of 
researches made by a Government-paid expert while attached to a private business ? 


19. Can you suggest any industry for which Government demonstration factories should Demonstration 
be adopted and on what lines? (See note below question 7.) factories. 


20. Should any demonstration factories be instituted in your province ? 


21. What has been your experience of the aid afforded by the Scientific and Technical = 
Department of the Imperial Institute ? y nical Research abrvad. 


What are its advantages and disadvantages? 
22. In addition to arrangements made for-research in India, is it advantageous to have 
provision for research for special subjects in the United Kingdom ? 


. If so, for what special purposes is it advantageons to conduct researches in E 
rather than in India . , ft ane 3-23 


Surveys for 
industrial 


Exhibitions, 


Trade representa- 
tives, 


Government 
patronage. 
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Lava policy. 


a 


308 


23. In what ways can the Advisory Council for Research in the United Kingdom give 
assistance to Indian industries? re = 

24. Can you suggest for this country any § , similar to that of the Advi 
Council for Research in the United Kingdom, for referring research problems to Colleges 
other appropriate institutions in India? (See questions 75 and 76.) 

25. Does the existing knowledge of the available resources of the country —sgricultural. 


parposes. forest, mineral, etc.—require to be supplemented by further surveys ? 


26. How shonld such a survey be organised ? 

What should be its precise objects ? 

27. How should its results be made most nseful to industries ? 

27 (a.) What is your experience or opinion of the value of Consulting Engineers appointed 
by Government to aid industrial enterprise hy technical advice and by the supply of plans 
and estimates ? 

(4) Should such Consulting Engineers be allowed to undertake the purchase of machinery 
and plant for private firms or individuals ? If so, under what conditions? 


[ See questions 63 ef seg. } 


II].—ASsSISTANCE IN MARKETING PRODUCTS. 


28. What is your experience or opinion of commercial museums, ¢.g., that in Calcutta ? 


29, If you think commercial museums should be developed and increased in number 
what suggestions have you to make regarding their situation, arrangement and working. 


30. What is your expérience or opinion of sales agencies or commercial emporia for the 
sale as well as the display of the products of minor and unorganised cottage industries. 


How should they be developed ? 

30 (a). Would travelling exhibitions of such industries be of advantage ? 

31. What is your opinion or experience of the value of industrial exhibitions? 

$2. Should Government take measures to hold or to encourage such exhibitions? 

If so, what should be the Governm@nt policy ? 

$3. What ehould be the nature of such exhibitions ? 

Should they be popular in character, or should they sim merely at bringing sellers and 
buyers into contact ? . 

34. Should trade re tatives be appointed to represent the whole of India, in Great 
Britain, the Colonies aod feels countries > 

What should be the qualifications of these trade representatives ? 

How should their duties be defined ? 

85, In addition to these trade representatives would it be suitable in some cases also to 
have temporary Commissions for special enquiries ? 

86, Should provinces in India itself have trade representatives in other provinces? 

How should such representation be arranged for? 

37. Should the principal Government departments which use imported articles publish 
lists of these articles, or exhibit them in commercial museums ? 

- $8. With reference to the encouragement of Indian industries, have you any criticisms to 
offer regarding the working of the present rules relating to the purchase of stores by Govern- 
ment departments ? 

Have you any changes to propose in the rules themselves, 

$9. In what way is it possible to assist in marketing indigenous products by more 
banking facilities, either through existing agencies (such as the Presidency, Exchange, Joint 
Stock and Co-operative Credit Banks) or through new agencies (such as Industrial and Hypo- 
thee Banks)? (See also question 10.) 


1V,—Ornen vorms or GOVERNMENT AID TO INDUSTRIES, 


40. What conditions should control the supply of Government-owned raw materials (¢.g., 
forest products) on favourable terms ? 
41. Is there any check at present imposed on industrial development in your province 
the land polioy of Goverans? : ; " 
If xo, what remedies do you suggest ? 
(Norr.—The expression “ land policy ” is intended to cover inws and regulations relating to settlements, the 


ment teessment, rents, tennant rights, permission to nse land for industriel purposes, and 
generally all matters connected with the ownersbip and uso of land.) 


42, On what principles should Government give concessions of land for the establishment 


of new, or the development of existing industries 


43 What criticisms have you to make regarding the working of the present law for the 
acquisition of land on behalf of industrial Caipaiies 


What modifications of the law do you recommend ? 


43(a). In what ways and on what terms can Government-assist in the provision of sub- 
terranean or surplus water for industrial purposes, 


V.—TRAINING OF LABOUR AND SUPERVISION. 
44(a). Do you think that the lack of primary education hinders industrial development? General, 


(2) What has been done in any industry of which you have had experience to improve 
labourers’ efficiency and skill ? 


ak What steps do you consider should be adopted to improve the labourers’ efficiency 


(a) generally, and 
(6)~in any industry of which you have had experience ? ~ 
46. What special knowledge or experience have you of the training of apprentices in Apprenticeship 
_ factories and workshops ? river oe Pe 


f What advantages have .you observed to follow from the establishment of industrial schools. 
BC 


48. On what lines should these two systems of training (i.., apprenticeship system 
and industrial schools) be developed and co-ordinated ? 


mg: What has been-your experience of day schools for short-time employees, or of night 
8 


How should these be developed ? 


50. Should industrial and technical schools and commercial colleges be under the control 

of the Department of Education or of a Department of Industries? 
What measures should be adopted in order that these two departments should work in 

unison in controlling industrial schools ? 

_ 51, What measures are necessary for the training and improvement of supervisors of Training of 

all grades and of skilled managers?  * : . = eapervione and 
52, What assistance should be given to supervisors, managers and_ technical experts 

of private firms to study conditions and methods in other countries? (See question 77.) 


53. In what circumstances and under what conditions should industries assisted by 
Government be required to train technical experts ? 


54. Is there a want of uniformity in the standard of Siiniietanas for mechanical Mechanical 
engineers held in the various provinces where engineers in charge of prime-movers are engineers. 
required in certain cases to be certificated ? 


If so, should measures be adopted to make such tests uniform so that the Local Govern- 
ments and Administrations may reciprocate by recognising each other’s certificates ? 

55. If the law in your province does not require any qualifications in un engineer in 
charge of a prime-mover, have you any criticisms or suggestions to make ? 


VI—GENERAL OFFICIAL ADMINISTRATION AND ORGANISATION. 

“f See a: provincial orginiag isition exists in your province for the development of 

What criticism have you to make regarding its constitution and functions ? 

57. What organisations do you recommend for the future development of industries in 
your province ? . 

Should there be a Board of Industries ? 

If so, what should be the functions of such a Board ? 

Should it be merely advisory or should it have executive powers with budgetted funds? 

58. If you recommend an Advisory Board, how should it be constituted ? 


59. If you recommend a Board with powers, what should be its constitution and how 
should its powers be defined ? 


60. Should there be a Director of Industries ? 

What should be his functions ? 

Should he be a business man, or a non-expert official, or a technical specialist ? . 
What other qualifications should he possess ? 

61. Tf you recommend both the formation of a Board of Industries aud the appointment 


of a D of Industries, what should be the relations between the Board of Industries, 
the Director of Industries and the Provincial Government or Administration } 


62. What form of inery do you in order to correlate the activities 
Pid vation venison as ; y pevpone e separate Ivi 
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“fs it practicable to form an Imperial department under a single head ? 

If co, what should be the functions of such adepartment? = 

62(a). Should there be special measures. taken or special sections of a Department of 
Industries organised for the assistance of cottage industries ? ; 

62(4). Please explain in detail what should be the Government policy as regards cottage 
industries and how it should be carried into effect? In ‘this connection, see especially 
questions 11, 30, 64 and 72. 

62(c). What cottage industries do you recommend should be encouraged in this way ? 


VII.—Oreaxtsarion or TeOuNicaL aNp Sorentiri¢ DepayrMEnts oF GovEENMENT. 

68, Are there in your province any technical and scientific departments which are 
eapable of giving aesistance to industries? : : 

If so, what criticisms have you to make regarding their organisation? 

What changes do you recommend 7 

64. In order to aid industrial development do you recommend the formation of any new . 
Imperial Scientific and Technical Departments? 

If so, for what subjects or natural groupe of subjects? 

65, How should such an Imperial department be constituted and recruited ¢ 

66. What should be the powers of the head of the department ? 

If he has executive control of the department, what should be his relationship to the 
Imperial Government ? 

67. What should be the relationship of an expert, whose services are loaned hy the 
Imperial department to a Local Government, with the Local Government and the latter's 
Departinent of Industries? > 

68. For what subjects should Local Governments engage their own experts or organise 
their own technical and scientific departments ? 

69. Under what direct control should these experts and departments he plaved ? 

70. On what terms should these experts be employed ? 

71, What is the most suitable way of developing technological research institutions, such 
us the Indian Institute of Svience 7 ; | 

71 (aj. Should there be a Technological Institute for each province, aud should such Insti- 
tutes be allowed to develop as independent units, or should be fitted into a general develop- 
ment scheme for the whole of India, with a central Research itute 7 

72. As regards investigation and research should each Institute be general in its activities 
and interests, or should each deal with limited group of related subjects ? 

73. Should there be any Government control ? 

If so, should this control be imperial or should it be purely provincial or local? 

74. Is it desirable that measures should be taken to co-ordinate and prevent unnecessary 
overlapping of the research activities in Government Technical and Scientitie Departments, 
special 'lechnological Institutes and University Colleges ¢ 

If eo, what are your suggestions 7 

75. What noticeable results have followed from the institution of the Indian- Science 
Congress e 

76. Can you suggest any ways in which the Congress might become more useful in 
assisting industrial development ? (Seo question 24.) 

77, What encouragement should be given to Government technical and scientific experts 
to study conditions and methods in other countrite ? (See question 52.) ' 

78. What difficulties have you experienced in consulting tezhuical and scientific works 
of reference f . 

79. Haye you any suggestions to make regarding the establishment of libraries of such 
works ? a 

80. Do you think that the establishment of a College of Commerce ig Necessary in your 
province f 

Ifo, on what lines should it be organised ? 

81; In what ways do yon expect such a college to assist industrial development ? 
$1(«). In what ways ean Municipalities and Local Boards assist in promoting industrial 
and commercial development? 


VILL—UovVERNMENT ORGAKISATION FOR THE COLLECTION AND DISTRIBUTION OF COMMERCLAL 
INTELLIGENCE. 
82. Have you any criticiams to offer on the present system of collecting and distributing 
statistics by the Director of Statistics ? ; | 


. : B11 : 
What changes do you snggest? | 
$5. Haye you any criticism to offer on the present system of collecting and distributing Poni esce 
commercial intelligence by the Director-General of Commercial Intelligence? 
What modifications do you suggest ? 
84. What advantages have you found in the issue of the “ Indian Trade Journal He pene ale ny 
$5. Should Government establish or assist industrial or trade journals, either for general 
or special industries, which would be of real use to persons actively engaged in industries ? 
56. What proposals do you make for the dissemination of information of this kind 
h the varions vernaculars ? , : 
87. What advantages have you known to follow- the issua of special mance on Other publications 
industrial subjects or publications like those of the Forest and Geological Departments 
What measures do you advise in order to increase the usefulness of these publications ? 
SS. Are there any other directions in which Government could collect and publish 
‘information of a kind likely to assist industries and trades ? 


IX.—Or1nek Forus oF GovERNMENT ACTION AND ORGANISATION. 


80, Are there any products for which a system of Government certificates of quality Certificates of 
ehould he established ? quality. 

For what producte should such certificates be compulsory, and for what products 
voluntary ? ; 

90; What should be the organisation for testing each class of products and granting 
certificates ? 

91. Are there any classes of materials for manufactore or of manufactured articles for the hatahoread 
adulteration of which penalties should be imposed, ~The 

92. For each such class of goods what organisation do you suggest for purposes of 
inspection and prosecution of offenders ? 

93. Have you any other suggestions to make in regard to the prevention of misdesoription Mideseription, 
of goods generally ? . 

94. What ts your opinion on the present state of Indian law relating to marks and re pala Pe 
descriptions of proprietary and other articles of trade. , 

05, Have you any criticisms or suggestions to make regarding the existing Inw and Patent lnws. 
regulations relating to patents ? 

00. Is it desirable and practicable in the interests of trade, to introduce a system of Registration of 
registration or disclosure of partnerships? partnershi pa, 

07. To what extent does the Jack of transport facilities by road, rail or water hinder Roads, raliways 
industrial development in your province ? ws and waterways, _. 

Have you any specific recommendations to make ? 

* 68. Have you any criticisms to offer regarding railway freighte, the olaesification of 

goods, the apportionment of risk, and the regulation of rates 

What are your proposals ? 

09, Are there any railway extensions necessary in your province to develope new or to = 
extend existing industries ? 

100. Similarly, are there any waterways which should be constructed, extended or 
improved ? 

LOL. Ave you aware whether the external trade or internal industries of the country sre Shipping freights, 
handicapped by any difficulties or disadvantages as revards shipping freights ? 

Can you suggest any remedies ? : 
dro-eleetric 


102. What has been done in your province towards ascertaining the possibilities of Byt 
developing hydro-electric power ? Abinto 
Should further investigation be madein this matter ? 
102° (2). Have you any criticisma to make regarding the effect of the Electricity Act on 
industrial enterprise ? - . 
105. What difficulties have been experienced in the working of the Mining and Mining and 
Prospecting Rulea (1913) ? Prospecting Rutes, 


104. dre there any minerals that are essential for industries of Imperial importance that 
ought to be developed at public expense? (Zy., minerals of direct importance for the 
manufacture of munitions of war, or minerals ordinarily obtained in commerce from one 
country only.) 

105. From the point of view of industrial enterprise, have you any criticising to make Forest Department, 
regarding the policy and working of the Forest Department ? 

What suggestions do you make? : ; 
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106. What measures are practicable to reduce the cost of assembling raw forest products ? 
107. To what extent is it practicable to concentrate epecial kinds of trees in limited areas? 
108. What noticenble deficiencies in forest transport are known to you? 
What suggestions do you make for their removal? 
109. Have you any complaints to make regarding competition by jail industries ? ‘ 
X.—GEsEBAL, 


110. What suggestions have you to make for the development of any es ae in which 
you have been actively concerned or interested ? 


111, Does-your experience suggest to yon any new industry for which India seems 
peculiarly suited on account of its resources in raw materials, labour and market? 


112. What supplies of raw materials ore known to you of which the use in industry or 
trade is retarded by preventible causes ? 


What are these causes, and how should they be removed? 
liz a) Have you any suggestions to make regarding the utilization of waste from raw 


“ng 2). Have you any suggestions to make regarding Government aid in the improve- 
ment of raw material, such as, cotton, silk, sugarcane, etc. ? 


112 (ec). What industries in the country are dependent on the importation of raw 
materials and partly manufactured articles from abroad ? 


115. Do you know of any supplies of raw materials for which there is a good: ¢ case for 
investigation with a view to their development ? 


APPENDIX—A-4. 


ITINERARY OF THE PRESIDENT’S MONSOON TOUR 1916. 
1916— 


June 30th ; ; . Departed Simla. 
July 2ndtol3th . » Halted Calouttas. 
1 Wsth ee20th:  . —-!. »» Rav: , + 


tht 4 = = , Sakeht 
» Mthand 2st.  . 4 _ Calcutta. 
» 22ndto24th . , ,,” Kulti witha visit to Asansol. 
» esthand 26th . ; » Calentta, 
» 28th to Augostdth . ,, Madras with visite to Nellikuppam and Cuddalore. 
Avo Sth andéth.< _,, _ ‘Coimbatore. 
» ithand 8th . ‘ »  Ootacamund. 
» 8th to 15th » Bangalore with a visit to Oorganum. 
» 7th to 24th » Bombay. 
» 25th to September Srd » Nagpur. 
September 4th to Sth »  Upbbulpore with a visit to Katui. 
n th . ; ; »  Mathar. 
a Nb 5, 2 cy ae 
» Jith to 6th . » Naini Tal, 
» Il6th to l7th . 
» 18th to 20th 


» Debra Dun, 
»  Cawnpore. 
» Sst , » Returned Simla. 


> 


— 
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ITINERARY FOR THE YEAR 1916-17 (PIRST TOUR OP COMMISSION). 


1916— 

October 27th . 
” 

November 2nd . 
v 3rd. P 
» 4th and Sth 


, Oth to 12th 


et aS 
So ah te 
» 15th . 


» 16th to 20th 
» 2st to 26th 


= 


13th. 


December 14th to 20th 


» ~ 2lst to 23rd 


. Assembled at Delhi . Mr. Low was absent October 


27th to December 


» 24th to January 


5th, 1917, 
1917— 


January 6th. . 


~  ‘Tth and 8th . 
, Oth to 19th . 


Qist to 3ist . 


s 


February Ist to 3rd. 
4th to 8th 


9th to 14th 
lith to 20th . 


. 
U 


” 


»” 


” 


”» 


27th—November 16th. 


27th be November Halted Delhi. 
st. 


Dehra Dun. 

Bareilly. 

Lucknow . Pandit Malaviya was absent 
November 5th—7th. 

Cawnpore . Pandit Malaviya was absent 
November 12th—17th. 

Sir D. Tata was absent Nov- 

ember 10th—30th, 

Agra. . Sir F. Currimbhoy was absent 
November 13th—26th. 

Firozabad, 

Benares. 

Bankipore. 


Muzaffarpar with 
a@ visit to Pusa. 


Calcutta. 


Nagpur withavisit Sir F. Currimbhoy was absent 
te Katni. December ] 7th—24th. 
Pandit Malaviya was absent 
December 17th—24th. 
Sir F. Stewart was absent 


‘Sir D. Tata was absent 
+ December 17th—24th. 


Jubbulpore. 

Caloentta. “ 

Kulti . Sir F. Stewart was absent 
January 6th—8th. 

Sakchi. 

Calcutta . Sir D. Tata was absent 
January 19th—28th. 

Madras . Sir T. Holland was absent 
January 29th—February 
14th. 

Calicut . Dr. Hopkinson was absent 
February lst-+5rd. 

Coimbatore . Pandit Malayiya was absent 
February 4th—l14th. 

Bangalore. 

Delhi. 


Subsequently went into recess. 
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ew 








; : a “TINBRABY. FOR THE 1 YEAR 1f aiyas (SECOND TOL OF CoM M MISS) ION) “i 
. i YF Me - =~ P.. 
. fpr | ae 
> November 7th . . . Assembled at Bombay. d % 
7thto December Halted Bombay . Sir T. Holland was absent 
; PS * ‘December 2od—24th. 
, Mr. on absent — 
= cere 28th December 
" 24t 
; s Pandit Malaviya was absent _ 
> aersnbee TE Dactgaber 
F Sir R. Mookerjee was’ absent 
; December lst—9th. 
December 6th to 15th « yy Lahore, 
A, léthandl7th ,. ,, Lyallpur with o ae 
fe visit to Gojea. wx ¢ 
» + 
‘. »  ISthand 19th . ,, Rasul . Pandit Malaviya was absent 
‘ - ; December 18th—22nd, 
» 2Uthto22nd . ,, Amritear with a . 
: visit to Dhariwal. 
»  tth to Janome t » Caloutta : oe - _ Holling ae F ed 
3rd, 1918. . rnp Glare ere ; 
as a an 
1918— . wd 
January 4th to 8th . - Halted Gauhati . Sir T, Holland, Sir F, Currim- 
. bhoy, and Pandit Mala- 
viya did not take part in 
~ or Burma tours, 
Sir D. Tata did = take part 
‘ . in Aseam tour. 
a »  9%thand 10th » Shillong. : 
» 12th to 18th » Calcutta, 
» 2lst ,, 26th ; n Rangoon. 
» 8th and 29th - » Namtu witha visit Sir D. Tata was absent Janu- 
to the Bawdwin = ary 28th—29th, 
| . Mine, 
: »  Slst to FebruaryIst  ,, Mandalay. 
February 2nd. , ae Nyaungn. 
” 8rd . ‘ . ” Singu. oF 
| » 4h, + 4, Yenangyaung. r 
‘ ayo Site tT RS ees : 
\ . “ 
op | OB ; ¢  y Prome, 
»  ‘Tthand Sth * y» Rangoon. 
| February 12th to April Sth . Halted Caleutta . . After February 14th the Com- 
y "ait A mission went into recess, 





The 
met March 18th— 
29th to consider the draft 


~ Teport, with the exception of 
- raateh Holland 


Dan snags March 24th—29th 


‘and Pandit Malavi March 
* the, 





| 


ES ee ei 
LIST OF PE OnRS nieie TOUR). 


Date of inopection, ; Name of place visited or - inapected. 
_ Oetoler 1916— = Fe S. 
. . 4 «Delhi Biseuit Factory. 
-. ‘Phe Art Industries of Dalbi. 


~ 


Forest Research Institute, Dehra Dun. 
+ Thymol Factory of the Dixon Chemical 


Match Factory, Bareilly. » 
| Gecibare Workshops, Bareilly. 
Government Carpentry Seboo!, Bareilly. 
Upper India Paper Mills, Lucknow. 
‘School of Arts and Crafts, Lucknow. 
\ Mechanical Engineering | School, Lucknow. 
Cawnpore Woollen Mills, 
Brushware, Limited, Cawnpore. 
‘Laigin Mitts, Cavenpore 


‘Messrs. Cooper Allen and Company, Limited, 
‘Cawnpore. ; 


Government Harness Factory, Cawnpore. 
Village Settlements, Cawnpore. 
Cawnpore Sugar Works, Limited. 
John’s Flour Mills, Agra. 
Glass Works at Firozabad. 
Government Weaving School, Benares. 
Bihar School of Engineering, Bankipore. 
Japalia Sugar Company, Muzaffarpur. 
. Agricultural Research Tustitute, Poss. 
OE eee rea oly Muzaffarpur. 
.  Saltpetre Refinery, Muzaffarpur. 
Titaghur Paper Mills. 
\ Pitaghur Jute Mills 
Calcutta Pottery Works. 


“4 


Sibpar Civil Engineering College. 
Calentta Port. 
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LIST OF INSPECTIONS (1916-17 TOUR)—eonéd. 


Date of inspection. 


December 1916—concld. 
Sth 


12th . : ° . 


") 


~ 2st 


22nd . . . . 
Jannary 1917— 


6th . ; ; 


7th and 8th . 


12th . 
18th . P 
15th . ; ; S 


23rd =. 5 A 


25th =. 
- 26th 
27th 
February 1917— 
Ist 


érd / ; > 


Sth 

8th : - . 

llth . : ° : 
With . 


13th . 





| 


f 
Name of place visited or inspected. — 


Pen and Pencil Factory of Messrs, F, N. Gooptu and 


Company, Calcutta. 


Messrs. Jessop and Company’s Iron Works, Howrah. 


Bengal National Tannery, Calcutta. 
School of Handicrafts, Nagpur. 
Cement Works, Katni. 


Pot Works of Messrs. Burn and Company, 


Jubbulpore. 


Gun Carriage Factory, Jubbulpore. 


Benga! Iron and Steel Company’s Works, Kulti. 


Kumardhubi Engineering Works, Limited (Bird and 


Company). 
Kumardhubi Fireclay and Silica Works, Barakar. 
Tata Iron and Steel Company, Sakchi. 
Workshops of Messrs. Burn and Company, Howrah. 


Messrs. D. Waldie and Company and the Bengal 
ounagar. 


Distilleries, Limited, K 
Government Central Weaving Institute, Serampore. 
Ordnance Factories, Cossipore and Ishapur. 
Buckingham and Carnatic Mills, Madras. 
Chrome Leather Company’s Tannery, Pallavaram. 
Indian Aluminium Company, Madras. 
Harbour Works, Madras. : 


Henke’s Tile Works, Feroke, Malabar. 
Government Fish Canning Station, Beypore. 


Cocoanut Oil Mill, Calicut. 
Coir Weaving Shed, Calicut. 
Base! Mission Weaving Establishment, Calicut. 


is Malabar Timber Yards, Calicut, 


Government Soap Factory, Calicut, 


Agricultural College, Coimbatore. 
Singanallur Jaggery Factory (near Coimbatore). 
Sandalwood Oil Factory, Bangalore 

Kolar Gold Fields. 


eee Institute of Science, Bangalore, 


Steam Jaggery Boiling Plant, Agaram, 


— 


> 





r\ 
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LIST OF INSPECTIONS (1917-15 TOUR). 


Date of inspection. 


November 1917— 
14th 
With =. : 
18th =. 
20th - 
21st ; 
“ond . 
24th =. 
Qith . 
8th . = 
20th * - 
December 1917— 
Oth : - 
11th 
14th . - 
15th 
1éth . 
With 
18th 
19th 
ZUth =. 
Qist «(Ct ‘ 
22nd i 


- 


* 


Py oI 


Name of place visited or inapected. 


Bombay Harbour. 


Great Indian Peninsula Railway Carriage and 
Wagon Workshops, Matunga. 


J. J, School of Art, Bombay. 

Victoria Jubilee Technical Institute, Bombay, 

Bombay Medical Stores Depot. 

Inspection of Chawls, Bombay. 

Tata Hydro-electric Works. 

Royal Indian Marine Dockyard, Bombay. 

Sydenham College of Commerce, Bombay. 
ee. Swadeshi Stores, 


Qneen Mary Technical School for disabled Indian 
Soldiers, Bombay. 


Government Rosin and Turpentine Factory, Jallo. 
(North-Western Railway Workshops, Lahore. 
Railway Technical Institute, Lahore. 
Hindu Technical School, Lahore. 
Government Central Weavery, Lahore. 
Mayo School of Art, Lahore. 
eck Jail and Borstal Jail, Lahore. 
Cotton Market, Gojra, 
Agricultural College, Lyallpur. 
Wheat Elevator, Lyallpur. 
Salt Mines, Khewra, 
Engineering College, Rasul. 
’ Head Works of Lower Jhelum Canal. 
upper Jhelum Canal. 
Hydro-electric Works pe Pumping Scheme, Amritsar. 
(Criminal Tribes Settlement, Dhariwal. 
) New Egerton Woollen Mills, Dhariwal. 
Borstal Jail, Dhariwal, 
Ghulam Sadiq’s Carpet Pootory, Amritear, 


1 Muniaipal Technical School, Ameitsa:. 
48 


Date of inspection, 
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LIST OF INSPECTIONS (1917-18 TOUR)—coneld, 


January 1918— 


6th 

10th 
22nd 
23rd 


24th 
25th 
“28th 
29th 
S1st 


February 1918— 


Ist 
2nd 
Srd 
4th 


5th 


6th 
Tth 


28th 


Marek 1918— 


lth 


Name of place visited or inapected. 


Silk-Weaving Village of Sualkuchi. 
Experimental Fruit Station, Shillong. 
Arts Exhibition, Rangoon. 


Teak Yaris and Saw Mills of the Bombay Boras 
Trading Company, Limited, Rangoon. 


Messrs, Steel Brothers’ Rice Mill st Pazindanuny. 
Burma Oil Company’s Refineries at Syriam. 
Namtn Smelters. 

Bawdwin Mine, 


Irrawaddy Match Company, Mandalay, 


Saunders’ Weaving Institute, Amarapura. 


Lacquer Workers at Nyaungu. 
Oil fields, Singu. 


Oil fields at Yenangyaung—Drilling and Pomping ~ 
station. 


Jamal’s Cotton and Produce Company, Limited, 
Allanmyo. 


Hand-loom Weaving at Shwedaung. 


Government School of Engineering and Technical 
High School, Insein. 


Caloutta Technical Evening School. 


East Indian Railway Locomotive Workshops, Jamal- 
pur. 
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APPENDIX B. 


DRAFT NOTE ON THE INDUSTRIAL ASPECT OF COTTON 
GROWING IN INDIA. 


The first point for consideration is the possible increase of the outturn of The world 
Indian cotton. The figures below, which are taken from Professor Todd’s book Position. 
“The. World’s Cotton Crops” (pages 395, 410), will show the world position. 

(Figures in 000’s of 500 lbs bales.) 
* Year. 1907-08. 1908-09. 1900-10. 1910-11, 1911-12. 1912-13. 1913-14. 
Production  . 18,640 22,271 20,536 22,829 26,186 26,044 27,703 
Consumption . 21,053 22,387 22,318 24,605 26,126 26,863 27,000 


According to these estimates, the supply was as a rule in considerable 
deficit, but it is, at any rate, clear that there has thus been an actual shortage 
of cotton, which will tend to become more acute as the standard of comfort 
rises in the less civilised countries of the world. It seems a generally accepted 
view that much more cotton cloth could be sold, if greater supplies of cotton 
were available. In case of shortage, it is evident that Great Britain will be 
the chief sufferer. Her mills consumed 4,300,000 bales, of which 3,700,600 
(500 lbs.) came from America, 400,000 from Egypt (720 lbs.), 50,000 from 
India (400 Ibs.), and 150,000 from elsewhere. The mill consumption of the 

United States of America has followed the course shown below :— 


Proportion of 
United States crop 

Year. 000 bales, consomed by 

. United States 
mills, 
1911 P ; : , ‘ > . » #301 356 
1912 . . . . . . ‘ . 5,391 33°5 
1913 > ° ° ° . . : - 5,389 38-2 
1914 . . . . . . . ‘ 5,503 37°8 
1915 . . . ‘ : : . - 6,088 40°3 


The increase in the average United States crop for the above period over the period 1890-96 was 6,000,000 bales, 
of which increased consumption in the United States took 2,730,000 bales, and Continental increased consumption 
2,630,900 bales, leaving only 640,000 bales for Great Britain, 


The last year shows the highest percentage of any year except 1910, when 
the United States mills took over 40 per cent. of the very small crop of the 
year. It seems clear that the relative proportion of the crop taken by the 
local mills is bound to increase, and that any such increase will be at the 
expense of British spinners. 

The latter have carefully examined the developments possible in different 
parts of the British Empire. 

In comparison with Britain’s African Colonies, India is a country with 
good communications, an intelligent agricultural population, and large areas 
under cotton. For these reasons, it has been held that in no other country 
can the requisite increase of the cotton crop be obtained so quickly. The 
matter is too urgent, from the point of view of the textile trade of the world, 
and especially of Great Britain, to admit of awaiting the results of work in so 

Nore—The Commission understands that a preliminary version of the above note, prepared in Decomber 1915, 
was placed before the Secretary of State by the Government of Indis, and was taken into consideration by him whea 
sanctioning the appointment of the Cotton Committee. This body has been @xquiring into the various matters raised 
i n this note, and the Commission therefore thinks it unnecessary to revise the draft note, which, however, it desires 
to place on record. 

@ Statement No. If appended shows farther detsils and values, 
424 
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difficult a country.as tropical Africa. Admitting the need, it is hardly part of 
our duty to enquire-if a case can be made out for bringing any pressure, other 
than the inducement of higher profits, to bear on the Indian ryot, in order to 
vet him to increase the area under eotton. Indeed, even an increased price for 
cotton will tend to fail of effect by enhancing the price of food grains, if it 
raises the proportionate area under cotton beyond a very easily reached limit. 
If, on the other hand, the outturn of the existing cotton area can be incfeased, 
then the inducement to grow cotton will be the greater, while the world, 


_ including India, will get what it wants, namely, more cotton. There is no 


Increase of yield 
and improve- 
ment of quality, 


doubt a great deal of scope for improvement. ‘The average yield for India is 
98 lbs. of ginned cotton per acre ; while the figures for America and Egypt 
are 200 Ibs. and 450 lbs., respectively. 

It is agreed by various authorities that the ayerage annual cumulative 
increase in the world’s demand will be somewhere between 1,000,000 and 
750,000 bales. An increase of 50 per cent. in the outturn of 6,000,000 bales, 
which may be taken as representing the present possibilities of India’s crop, 
weuld satisfy this deniand for three years. An imereased outturn is perhaps 
the least difficult of the various agricultural problems connected with Indian 
cotton. Granted a research department to produce more prolific types, an 
organisation to introduce them, and an increased supply of fertilisers ; and the 
rest is merely a question of time. The progress that has been made along 
these lines will be discussed when we come to speak of the work that is being 
done in the different provinces. But the matter is further complicated by the 
low money value of most of the Indian crop, the demand of Indian spinners 
for a longer staple, and the generally expressed doubts of European spinners to ~ 
what extent any increase in the Indian short-staple will really relieve the 
situation, and whether India herself is not incurring grave risks by continuing 
to rely so largely on a single type of staple. 

2, We may first consider then what should be the place assigned to the 
rival or rather complementary policies of increasing the yield of the 
indigenous short-staple cotton, which has been the most important feature in 
the work of more than one province hitherto, and of introducing longer-staple 
varieties. From an imperial point of view, it is perhaps unsatisfactory, that 
India should export the bulk of her surplus cotton to foreign countries, while 
England depends for her materials on America, or has to make desperate 
efforts to supplement them by supplies from her younger colonies and ~ 
dependencies. An unsatisfactory feature of India’s large export to foreign count- — 
ries has been illustrated during the war by the fact that the initial German 
stocks of cotton for explosives had their origin in India, and that no inconsi- 
derable amount of Indian cotton is made up in foreign countries and re- 
exported to India as manufactured goods to compete with those of her own 
production. On the other hand, the short-staple over a very large area gives the 
biggest profit to the cultivator, and will apparently continue to do so for some 
time to come. We have, however, to consider whether India’s present position 
is satisfactory from her own point of view in view of future possibilities, 

Professor Todd (The World’s Cotton Crops—pp. 383-384) believes that, 
with a reduced acreage during the war, the demand for cotton when the war is 
over will be difficult to meet, the European nations that have suffered most 
from the war will be apt to use cotton in substitution for the more expensive 
textiles that they required previously, while eastern nations, who mainly wear 
cotton cloth, have been less affected by the war, and will need at least a 
normally increased quantity of cotton cloth. There seems nothing in post-war 
conditions that is likely to lead to a falling-off in the demand for cotton, 
There is some reason to believe that the area sown with cotton in the United 
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States of America is not likely to increase very rapidly in future. The growers 

have been led by the war to see more than ever the advantages of a more mixed 

system of cropping. Labour is getting scarcer in the Southern States, and its 

wages haye risen very strikingly ; and the spread of the boll-weevil has shown 

no signs of slackening. It may be added that the increased wealth brought 
into the United States of America by the war will probably lead to the con- 
struction of more mills and the local consumption of more of its own cotton. 
These factors, while increasing the demand for cotton generally, will tend to 
enhance the existing premium on long-staple cotton very considerably. The 
premium on Egyptian over American cotton rose as between the period 1894-98 
and 1909-12 from 1°12d. to 3:45d., per lb., or from 26 per cont. to 53 per 
cent. 


3. It is alleged by Professor Todd (p. 21) that many spinners, especially Position of short- 
on the Continent of Europe, use rather longer-staple cotton than they really staple crop. 
need to spin the counts which they produce. The more cotton that India can 
produce of a slightly better type, the more of the Jonger-staple that these mills 
at present use can be released for the use of spinners who really need it. If the 
above is correct, in view of the greatly increased competition for American 
cotton that the considerations adduced in the preceding paragraph indicate, the 
greater would be the advantage gained by this substitution. Sir Bezonji 
Dadabhoy, however, stated that no one uses any longer-staple than he 
needs at present. Before the war, India sold much of her short-staple cotton 
to European countries, and it is probable that this trade will revive, and even 
increase to some extent, as the replacement of wvol by, or its admixture with, 
short-staple cotton is stimulated by invention, and by the desire ta use a cheaper 
material than wool. On the other hand, the main direction of expansion of the 
cotton industry in India, as elsewhere, is sure to be towards the use of finer 
staples and higher counts, as the standard of comfort in the less civilised parts 
of the world rises. 

Finally, as Japan is stimulating the growth of cotton, mostly of the 
American type, in Corea, so at no distant date circumstances may place her in 
a position to increase the cotton yield of China. The Chinese crop has hitherto 
been a very obscure factor, but is, it would seem, capable of indefinite expansion, 
with improved communications and a more settled system of Government, 
About 14 million bales are said to enter commercial channels, and much is 
consumed internally in addition. The yield was very recently stated by-a 
member of the Japanese textile industry at 7,000,000 piculs, or 2% million 
bales, the area having increased owing to the replacement of opium by cotton in 
the Shensi Province. ‘The bulk of it is of the Indian type, and whatever may be 
done—and much no doubt will be done—to improve the length of staple, there 
will be for long a large quantity of short-staple cotton available. Whether the 
exploitation of Chinese cotton will, in such circumstances, ever constitute 
a serious menace to the price which the Indian grower of short-staple cotton 
in India can command cannot be foreseen, but the risk is worth bearing in 
mind. . : . 

The “ Japan Chronicle ” of 18th January 1917 stated that in 1904 Japan 
imported 17,550,000 kwan of Indian and 15,300,000 kwan of Chinese cotton. 
Owing to the neglect of cotton cultivation in China, Japan drew a relatively 
larger proportion of her supplies from India, but if the quality of Chinese cotton 
is further improved, it will be able to meet about 70 per cent. of Japan’s 
demands. 

4. The statement below shows the final estimates of areas under cotton The Indian crop 
in India for the years since 1907-05, together with the production, deduced rics its consump 


———-—s _. 


from the total of exports, mill consumption and estimates of extra-mill con- 
sumption :— 


Outtarn in 
Year. Arena in 000 acres. 000 bales of 
= 400 Iba, 
NpOHSGR bee Eri tes MG ee hae A RRS 8,782 
1908-09 ; 3 ? J > . . 19,999 4,200 
1909-10 . . . . . . . 20,545 4,928 
IONE Ste lak ts le ee =n Ob poe 4,208 
"So Ht ee UE Bec bee evn Eo 3,985 
1912-15 : . " : : ‘ ; 22,028 4,485 
LOLS Sate ek | era Le . oP eee 5,913 
Faia thea Ma OF og al 5 PR 4,889 
OVeAR | eee kee Se Le Oo! LS 5,109 
1916-17 “ e q 21,212 . 4,760 


India’s crop in 1918-14 was valued at 51 crores of rupees or £54 million 
sterling, which was 15 per cent. of the value of the world’stotal crop in that year. 
The statement below shows the countries to which and the quantities in 
which Indian cotton was exported from 1911-12 to 1915-16. 
| 


1912-13 | 1913-14 1914-15 1915-16 












1911-12 






Country to which exported. 











o 
* 





Cwt. 

United Kingdom 839,625 
Belgium Sele se 
France 206,457 
Spain . 239, 
Italy ewes SG Stor 1,124,106 
Austria-Hungary 2 ais erent . 585,73 = 
China (exclusive of Hong-Kong and Macso) - 146,026 | 206,004 
vopee - . . . . . . 4,454,031 | 5,917,663 

Foreign Countries 105,785 169,504 | 140,238 
Total Foreign Countries 6,975,441 | 10,116,969 0,522,176 7,923,153 


96,526 125,429 119,099 | 97,136 
7,577,612 10,620,312 | 10,349,045 | 8,853,087 


5. ‘The following statement shows the estimated areas of the various classes 
of staple during the year 1916-17 :— 


Total British Bmpire (excluding United King- 
dom). 


Grasp Toran 7,328,623 


Description of cotton. Acres. 
Oomras— 
Khandesh (Bombay) ° ; , ; ; ; 1,423,000 
Central India. - A R ; ‘ ; : 1,411,000 
Barsi and Nagar (Bombay) ‘ ; - 3 ; 3,436,000 
Berar. : ; ; ? < - : . 9,118,000 
Central Provinces. é : - : : ‘ 1,285,000 


Total ~- 10,671,000 


Dholleras (Bombay) . : ; . : : : 2,046,000 
Bengal—Sind— 
United Provinces . ‘ . ‘ : : . 1,184,000 
Rajputana ‘ : - < . - ° : 415,000 ? 
Sind-Punjab  . . ° 5 ! : ; : 1,430,000 
Others. . : , : a ; . S 73,000 





Total . 8,102,000 





Broach (Bombay) 3 ; . . ° : ‘ 1,230,000 


J 
. 
J 
* 
—_ 
» 
— 
=) 
~—3 
a 
o 
o 
i} 


Kumpta-Dharwars (Bombay) . 

Westerns and Northerns (Madras) ‘ : ° ; ‘ 1,382,000 
Cocanadas (Madras). . F - ; : . 289,000 
Tinnevelly (Madras) . . R ; . ‘ . 707,000 
Salems including Cambodias (Madras) ‘ . . . 337,000 


Comillas, Burmas, and other sorts . : f ; 3 351,000 
Guanp TorTat . 21,212,900 








“7 





328 


6. The following descriptions of the leading types of Indian cotton have 
heen selected from the table on page 51-2 of Mr. Pearse’s latest report ;— 


Broach . : ° : ° » Very white, good staple and 
silky 3” to 1”. 

Kumpta and Saw-ginned Dharwar. -. Dnull, yellowish and silky 
” to 7”. 

Dhbollera . ; ot Ye . - ¥ toF¥’. 


Oomra ; . ’ : . . 4” to 4”, except Hinghan- 
ghats, which are up to 1”, 


Daeials a) Mele let 6 kee | |e t2 Ot teh: 
Sind deshi. - «© « , . Bike the last. 
Tinnevelly (Karunganni) . . e+ jp Kee 
Cambodia. sti‘ 1”, 


Westerns and Northerns }” to 1”. Northerns are rathor reddich, Westerns 
fairly white. Both grow in North Madras. 


Cocanadas $”, like Northerns, heavy yielder. 


Further details can be found on pages 2€-7 of Professor Todd’s book. 


Figures of prices for middling American and Indian cotton (No. 1 
Oomras) and for exports of the latter go to show that when the difference rise, 
and especially if it exceeds or even approaches one penny, the exports of Indian 
cotton increase, 


This fact also tends to support the view expressed above, that Indian cotton, 
especially if slightly improved, could replace some of the American cotton at 
present being consumed in the spinning of comparatively low counts. 

Including as long-staple cottons those varieties that produce fibre of 
approximately 1” in length, we have from the last forecast—Broach 1,230,000 
acres, ‘Tinnevelly 707,000, Salems 337,000—total 2,274,000 acres. Some 
deduction must be made from this, on account of shorter-staple cotton pro- 
duced in the tracts which have been taken above as long-staple areas. On the 
other hand, some addition must be made for long-staple cotton, like introduced 
varieties and Hinghanghats, which have been included among Bengals and 
Central Provinces types, as not considerable enough at present for separate, 
enumeration. No details are as yet available for outturn of the long-staple 
yarieties, but reckoning 3 acres to the bale, which is considerably in excess of 
the average Indian yield of 98 Ibs., the total yield is something like 400,000 bales 
of 400 Ibs. The yield has been variously estimated by experts at from 350,000 
to 500,000 bales. A considerable quantity of this is said to have gone to Japan, 
though this is denied by others. 

Mr. Couchman in his Handbook of Commercial Information for 
Madras (pages 37-44) attempts a percentage estimate of the destinations of the 
leading types of cotton exported from that Presidency. 


Tinnevellies. Cocansins. Total Madras cottons. 

Country. percent. Country. percent, Country. per cent. 
Japan . . : - 86 Belgium . . - 8 Japan : - . 2363 
United Kingdom . . Germany and Austria- Belgium . > : 19 

Hungary . + WM United Kingdom - 
Germany. . 7 6 France . . - 8 Germany . 4 . 
Italy . 7 . . 6 ltaly . ° . 12 Italy . . . 64 . 
Austria-Hungary . > te United Kingdom . 11 =_ Austria-Han ‘ 63 
Belgium and Chins - 3 Jepan. o me 9 Franco. owe 33 


A consideration of the above table tends to support the view that Japan 
also requires longer-staple cotton, 


524 


7. ‘The statement below shows the imports from abroad and the production 
by Indian mills of low, medium and high counts of yarn during the past five 
years :— 

Statement comparing the imports of coarse, medium and fine yarns with the production of 
: similar descriptions by the Indian mills. ; 





















Unlt—1,000 Ibs, 191615. 1915-16, 
—— - —— —_—— oe 
re | : yer 
cant. oent. cont. 
ieee pa 1,08 3) 1am) 78] ata] 513; 3) 24%) «3 
os. : ; ’ 
Indian wssvas | WoT | Hos,100 da wo. es 000,665| 005 





— BS eee 


Tots! . |555,0 ae EY a} canes | 


| | 








































4 pat . «| 1ye7a/" 2ee| Beecs| «Se ) S100) =«hO) 27,943) 9803) 2888 83-0) 25,013 
on, 20-4. * 
fodian . +| Be 73S) 06,020) 875) 00,080 oor sta | 670 | 8,133 a4 
: 
Total F3Al7 116 me 182) 02,354 12° | 90,084 | 16 | eal 137 
| | 
i — arr 
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Imported 7 Ais 03 
Above 40. { al | 

Iedisn 1,540 | eye) xen) asa al awe! aga) sei 103) 307 

| | i / 

Total ; a7 i's) 11,706 | val 10,656 | 15| 0,34 
’ 
ee Se 

| | | 

Gaasd Toras , leew od, wx 10 ras son Trib 48 100 eas,i88 | 10) | 76,237 Wo 


ss so 
There is very little European trade under the lowest counts for Indian mills 


to supplant; on the other hand, Japanese competition has recently become 
severe in respect of some of these descriptions. “The greatest scope for the 
expansion of the Indian industry appears to exist under the medium and 
higher counts. To produce a staple suitable for counts above 40’s, India would 
have to grow either a much higher grade American cotton than has been hither- 
to attempted on anything like a commercial scale, or an Egyptian cotton, 
The latter can certainly be grown in Sind, and perhaps in the Punjab and in 
Rajputana, It is stated that in-the case of both the first and the last, irriga- 
tion would be needed on a far more ample scale than at present. Further 
enquiries will have to be made regarding the areas that can be made available 
for the higher classes of staple. For the present the figure for the Punjab and 
Sind may be provisienally placed at 3,500,000 acres. We have seen what looks 
like a much lower estimate, viz., 350,000 acres in the Punjab within the next 
four years. The present area under American cotton in that province is 
120,000 acres. Mr. Hailey (vide paragraph 8) puts the area available for 
American or other cotton requiring early irrigation at 500,000 acres, No 
information has yet beenvobtained for Bombay or Madras. The Central 
Provinces are not likely to be able to afford more than 100,000 acres for 
irrigated cotton. 
With regard to the improvement of the indigenous staple, there is no doubt 
that any improvement in length, ete., while maintaining the hardiness, ginning 
tage and outturn of the present type, would be a very great help. If the 
present cottons from which 10’s are now spun could be improved so as to yield 
15's or even 20's, the future of the Indian crop would be far more secure than 
it ht present appears. 
8. Having discussed the necessity for and the probable effects of :— 


(a) an increase in the production of short-staple cotton 
(b) the introduction of more long-staple cotton ; 
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we may now examine the efforts which are being made in the chief cotton- 
growing provinces of India towards these ends. The statement in paragraph 5 
above shows the areas under the main types of cotton in the different provinces. 
‘This is far from a complete classification by types ‘and areas, but is a compro- 
mise between what is ideal and what is possible. 

Speaking very generally, the present facts and future possibilities in the 
different provinces are exhibited in the statement below, and in the description 
which follows it of the position in the chief cotton-growing provinces. 

The statersent below indicates the area under cotton in each of the leading 
cotton-growing provinces of British India during each year since 1907-08 and 
the yield in bales. A reference to the table in paragraph 5 will show to some 
extent the types of cotton grown in each case. 


Area in OOO's of acres. 
Field in O00's of bales of 400 lbs, 














Falue in 000's of rupees. 

| Bombay and | Central Pro-| Madrasand) = pig Prnjnb and 

Tear, we Native vinees ani Natite Desvindie: Kative 

| States. Rernr, States, States, 
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Bombay contains a large area, especially in the Deccan, under short-staple, Bombay. 
that can probably be extended, though not to a very large extent. In Dharwar, 
there is a considerable area under an American type known as Dharwar- 
American, that was iutroduced at the time of the American war. Another 
long-stapled cotton is grown here, known as Kumpta. Broach and Cambodia 
haye also been introduced, but circumstances do not seem to be entirely favour- 
able for them, and these varieties, hough they may continue to be grown in 
small areas, are said not to be likely to spread widely. More is to be hoped 
from the further improvement of the existing Kumpta variety, the weak point 
of which is its low ginning percentage. In Gujerat cotton covers a large area, 
but over much of the north of the Gujerat division short-staple cotton is found. 
Attempts are being made to introduce a longer-staple variety, by selection from 
the local varieties. , Z 
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The statement below supplied demi-officially by Mr. Keatinge, Director of 
Agriculture, Bombay, explains the general position in that Presidency :— 





— 
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Khandesh is a mixture, Mathio is identical with Khandesh, recently 
introduced into north Gujerat and rapidly spreading, Ghoghari, a short-staple 
yariety with a high ginning percentage is beginning to spread in south Gujerat. 

In Sind, the indigenous yariety is short in staple, though a free yielder 
under the very indifferent, cultivation that the local farmer affects. An 
attempt was made in the first instance to introduce an Egyptian type, but, 
though Sind can undoubtedly grow Egyptian cotton, for her to do soon a large 
scale and with reasonable certainty from the cultivator'’s point of view, a better 
system of cultivation will have to be introduced, and a more permanent source 
of irrigation will be necessary, for which extensive works on the Indus will be 
required. 

The last report of the Imperial Cotton Specialist gives the following values 
for cerlain types recently introduced into different parts of Bombay. Dharwar 
Broach, witha ginning percentage of 32-33, can spin up to 40’s and was priced 
at Rs. 575. Dharwar-Americans can spin 20's. Cambodias were yalued at the 
Gadag auction at Rs. $20, and could spin 20’s. This was on the following 
market basis: — 


Ea, 
Sind-American . . s ‘i a . > ; - 310 
Madras-Cambodia , ; ; : ; : ; 365 
Naveari (Broach) ee ae ‘ ' 4 . 876 
Superfine Bengal. 2. tls : ‘ . » 850 
Cambodia . : ' , . : . ; , : 340 
Saw-ginned Dharwar .. . F . , , . « 820 
Kumpta ; z ‘ 5 * ; . . i 2 545 


The price of Broach (good) is usually about 8 per cent. less than that of 
oe (mi) but varied in the year before the war from 4 to 24 per cent. 
wer. 

In the Central Provinces, there is a large area of short-staple cotton 
grown in the west and north of the province, which could no doubt be 
materially increased, and might perhaps be improved, but the main hope 
of, introducing a long-staple cotton lies (1) in the light-soil areas now 


. 
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coming under irrigation, which, as the irrigation isin all cases by storage 
_ works, can never be very extensive, and (2) in the tracts with a rainfall 


somewhat higher than those hitherto regarded as most suitable for cotton in 
this province; here Cambodia may possibly give more profit than the short- 
staple, 

It must not be forgotten that the length of the indigenous staple in 
this provinee has steadily declined since its cotton began to be exported. 
The old Berar Jari, which, it is said, would spin 15’s or even 20's, has been 
replaced by a mixture of some six: types, in which the types which mainly 
constituted the original Jari have tended to become less predominant, and 
the shorter-staple but more freely yielding types to form an increasing 
proportion of the mixture. This inferior mixture has also gradually spread 
over more and more of the area which was occupied by the superior but less 
prolific Bani. The operations of the Agricultural Department, which were 
necessarily and rightly directed towards increasing the cash yield per acre for 
the ryot, without consideration to the requirements of the industry, Indian or” 
British, further added to this deterioration of quality. The most prolific 
variety, both in respect of yield and of ginning percentage, of the Berar 
mixture was found to be Roseum. This was selected for distribution, and 
with such success, that not less than 700,000 acres were placed under this 
type in 1916-17. The cash benefit to the ryot has been very great, amounting 
to something over a crore of rupees per annum over and above the yalue 


. of the ordinary local mixture. The subject will be dealt with in further 


detail below, but is only mentioned here as an illustration of the fact 
that in the case of the varieties that can be grown at present in the cotton- 
producing tracts of most provinces ef India the premium offered for length 
of staple is utterly inadequate to overcome the great difference in yield and 
ginning percentage between such types as the short-stapled, prolific Roseum 
and the long-stapled, but poorly yielding Bani. The notessof Professor 
Gammie, Imperial Cotton Specialist, on certain attempts which haye been 
made in the Central Provinces to evolve a superior type, by crossing a short 
and a long-staple cotton, contain certain figures for the cash yield per acre 
of different types, and for the valuation of the new crosses as compared with 
existing varieties, which emphasize the above principle very strongly. 


Type. Counts. Price. 

Rupees, 
Bani x Roseum ; ‘ - 20's to 22’s - : 4 285 
Bani x Deshi Lahore Cy ? ;: 2 P 295 


The implication in the report is to the effect that the latter type is capable 
of spinning at least as high a count as the former ; it has a ginning percentage 
of 35°5, and under the somewhat exceptional conditions under which it was 


grown, was a very free yielder. No definite comparison can yet be made 


in point of cash return between this and the local Roseum at present. 
The figures below, received from Professor Gammie, are hardly en- 


couraging :— 
Species. Yield per acre in cash, 
Rupece. 
Cutchicum . . ; : . : F : . : 14 
Roseum . ° : ° ; , vel: - 100 
. Bani 3 ; ‘ , ‘ . . ; ; ‘ 76 
Berar Jari ; : ° ‘ . . : ; é 74 


Bani x Deshi Lahore . : . . : : ° ‘ 75 
These prices sufficiently indicate, too, the reason why low-yielding long- 
staples like Bani and comperatively superior mixtures like Berar Jari are 
434 
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being rapidly replaced, in Berar “and other parts of India, by free-yielding, 
high-ginning, short-staple varieties. 

The above prices were on the following market basis :—. 


Variety. Price in Rupees. 
Cambodia . : . ; ; ; R ‘ , . 350 
Ghat Bani . ° ; . ; ‘ ; A ° : 340 
Fine Akola ; 4 i ; . - ; - 265 
Fine Khandesh . : 2 : : 5 ‘ ; 250, 
Indore ; ° . . é ; : : 280 
Fine Bengal ; ; : . ° : : . ; 228 ° 
Superfine Bengal ‘ » ~2 


The above basis prices also afford an indication of the relative values 
of the indigenous short-staple types as compared with an exotic like Cambodia. 


In Madras, there is first the long-staple Karunganni grown in Tinnevelly, 
till recently very largely mixed with Uppam. Efforts are being made to 
separate the two in order to secure a higher price for the Karunganni. Cam- 
bodia was also introduced into the same tract some years ago, and experience 
has shown that it can undoubtedly be grown at a profit, the yield for 1911 
being estimated at 45,000 bales. The usual troubles, however, set in, owing to 
deterioration of that part of the crop sown on inferior lands and to adulteration. 
A very prolific cotton, locally called Pulichai, identical in type with the 
variety known as Roseum grown in Berar and Khandesh, came in a few years 
ago from the Decean. Efforts have been made to stamp this out, as purely 
parasitic and owing its present apparent value to its use as an adulterant 
for the better local varieties; when it kills the value of these, as it is likely 
to do, unless arrested, the ryot will be left with a less profitable crop than the 
finer existing varieties, 

In the Ceded Districts, the state of affairs is not dissimilar to that prevailing 
in Berar and Khandesh, and the agricultural part of the problem is being 
dealt with on very similar lines, 

The prevailing type in the United Provinces is a short-staple cotton, which 
ripens early and is known to the trade as Bengals. 

The position here is described by Mr. Hailey, Director of Agriculture, as 
follows:—* The first endeavours to improve cotton growing in the United 
Provinces were in the direction of introducing a long-staple cotton of 
American origin. The experiments began as early as 1881, but it was not 
until 1906 that the seed, which was then acclimatised but was of a> 
mixed character, was distributed to cultivators in the Aligarh district. It 
is unnecessary here to allude to the difficulties of selling small quantities 
of any new type of cotton. The middlemen buy on the ginning 
percentage and have not been accustomed to differentiate in favour of quality. 
They would therefore give less for a long-staple kapas (seed cotton), which 
has a ginning percentage of 30 per cent. as compared with ordinary deshi with 
a percentage of 33 per*cent. The manufacturer is not accustomed to buy 
kapas and wants the lint ginned and baled. In the absence of any other 
agency, it was necessary for the Agricultural Department to buy in the kapas, 
gin it, and sell to manufacturers. The cultivators were promised a bonus of 
Re, 1 per maund of kapas over the current price of deshi, and the lint was 
sold hy auction. This arrangement also permitted the department to maintain 
purity of the seed and prevent any admixture of deghi seed, . 


x It worked well enough for three years and the cultivators usually 
received a bonus above the stipulated premium. «But it was necessary to take 
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an advance from Government to finance the operation, and in 1909, in conse- 
quence of the issue of orders by the then Secretary of State, the Government 
of India objected to the advance on the ground that it was a matter for private 
enterpfise. As tle cultivators would not sow without a guarantee from the 
department and no private firm would come forward to finance the under- 
taking, it collapsed and no more seed was distributed. > 


“As progress in the direction of improving the quality of the cotton 
seemed barred, the attention of the officers of the department was- directed 
to improving the outturn. With this object Dr. Parr at Aligarh isolated a 
strain of deshi with a very heavy yield and a high ginning percentage of 39 
to 40. It is characterised by a white flower and is known as the Aligarh white- 
flowered cotton. ‘Ihe staple is coarse and short, but the plant is hardy and 
a vigorous grower. In a short time it became very popular, since the buyer 
differentiated in its favour on account of the high ginning percentage. 
It is not possible to give the area under this crop, as the whole area under 
cotton has fluctuated so greatly of recent years, but it does not probably fall 


-short of.a lakh and a half of acres, and all the seed which the department 


can supply is readily bought up. Unquestionably, however, the lint is inferior 
to that of yellow-flowered deshi, and the department has always accepted the 
fact that, if the tide sets in steadily in the direction of better stapled cotton, a 
substitute muste found for this. 


“Mr. Leake’s hybridising experiments are directed towards this end. 
American cotton must be sown early and this needs irrigation. At the outside 
limit, the canals of these provinces could not supply water for irrigating cotton 
over more than 500,000 acres. The total cotton area is anything from a million 
to a million and a half acres, according to seasons and prices, and, therefore, 
there is a very big area which must always be devoted to a cotton grown in the 
rains. Mr. Leake’s crosses are of deshi varieties and can be grown on this 
unirrigated tract, At present it is sufficient to say that trials are being made 
on a field scale of several varieties with an appreciably better lint than deshi, 


«7 will now turn to the revival of long-staple cotton growing. In 1912 
the Elgin mills offered to finance the growing of American cotton on the 
basis cf a premium to the cultivators of Rs. 1-4 per maund (100 lbs.) of kapas. 
After this, arrangements were to be made on the basis of spot price of middling 
American. In the first year the crop amounted to 120 bales. From that time 
to the present the lint has always been sold to one or other of the Cawnpore 
mills, at prices which give a premium of well over one rupee per maund of 
kapas to the grower, and in 1915 amounted to Rs. 2. The department, by an 
arrangement with a ginning factory, gins the whole crop in a single factory, 
paying the cultivators as they bring in the kapas. The purity of the seed is 
thereby maintained and the shorter strains are being gradually eliminated. 


‘For the last two years the Muir Mills have taken the whole. The crop has 


suffered owing to a great slump in prices in 1914 and two very wet years in 
1915 and 1916, during which part of it was destroyed. It has consequently not 
spread very rapidly. The American cotton yields somewhat more heavily than 
dvshi in ordinary years, but is more susceptible to water-logging and heavy rains. 
Further there has been a very great increase in the area under indigo, which 
has usurped part of the best cotton-growing land. 


“Tn estimating the relative advantages to the grower of American and 
deshi cotton there are certain points to be borne in mind. 
(a) The ginning percentage of Cawnpore-American is not more than 
about 31 per cent., while, as pointed out above, that_of Aligarh 
*. 


- 


* 


880 = 
white-flowered does not fall below 89 per cent. Consequently 
this defect must be made good by an appreciably higher price for 
the lint. . - ‘a 

(4) American cotton must besown before the rains and, therefore, on 
irrigated land for which canal rates have to be paid. The great 
bulk of deshi is sown in the rains, 

(c) Deshé cotton is the earlier crop, and the cultivators in these provinces 
are in the habit of taking it up in October and sowing a radi crop, 
such as peas mixed with barley, after it. American is longer on 
the ground and if a second crop is sown, late pickings cannot be 
taken. 


Though American cotton is sown at a time when the cultivator is 


ordinarily free from other work—and this constitutes its great adyantage— 
yet it requires more care than deshi, and is subject to certain insect attacks, 
such as the leaf roller, which are of little importance in case of deshi. Again, 
American does not do well on poor soils,’ whereas deshi is often growy on the 
poorest lands in the village. 

“ Were there any great disparity of prices between the two crops, these 
disadvantages would fall into the background; but the prices of deshi have 
remained, except in 1914, extraordinarily good, and the demand appears to be 
showing no falling-off. It is most difficult to strike any balance of profit 
between two crops—there are so many factors to take into consideration. But 
it would certainly be dangerous to pronounce definitely in favour of American 
cotton at the premia so far obtained. It suits certain cultiyators to sow their 
cotton early and leave themselves free for rains sowings. Others want a 
second crop for food purposes and prefer the shorter growing deshi. If there is 
no great difference between two crops, a backward class of cultivator wilt 
choose the hardiest, safest and cheapest crop to grow—and he is probably from 
his point of view amply justified.” 

On the same market basis asthat used by Professor Gammie for Bombay 
(vide page 9), Cawnpore-Americans were valued as follows :— 


Namber of type, Can spin counts, a Value. 

Ra. 
2 30's 540 
9 24's 330 
1, 6, 7, and 8 20's 325 
Others 16's 310 


The last report of the Agricultural | sea of the United Provinces 
contains complaints that distribution of seed was carried on under difficulties, 
owing to lack of subordinate staff. The smallness of the average holding 
rendered it a matter of difficulty to discover suitable places for private seed 
farms. Co-operative societies, which appear to be ordinary credit societies and 
not co-operative unions organised ad hoc, are beginning to take up the work of 
seed distribution, and will, it may be hoped, relieve departmental officers to 
some extent of this task, 


The Punjab probably offers the most immediately remuneratiye field for 


the dissemination of long-staple cotton of the. American type. Weare obtaining . ~ 


further information on the subject, but we have seen a statement to the effect 
that a single grower last year obtained an all-round yield of 250 Ibs. of lint 
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particular as to the truth of a’statement, that the cotton area can be increased, - 
if the cultivators will consent to reduce the area they sow with cold-weather 
irrigation; and how far such a practice is desirable, if possible. The fear of 
encroachment by the cotton crop on the area required by food grains is less 
acute in the case of the Punjab than elsewhere, seeing that only a small 
proportion of any particular area, which has been variously stated at one-tenth 
and one-sixth, can, it is alleged, be advantageously placed under cotton in any 
single year. A proposal was put forward by the British Cotton Growing 
Association some "years ago, revived again by the International Cotton Spinners 
Federation more recently, but held in abeyance on account of the war, to take 
_ wp an area in one of the canal colonies, erect gins, and demonstrate how Indian 
cotton can be grown and prepared for market under optimum conditions, and 
.the grower brought into direct touch with world prices. This scheme should be 
examined by the Commission when they visit the Punjab. 


9. The position has now been discussed in sufficient local detail to indicate Proble m of 

the nature of the problems before the Agricultural Department, the farmer and pabaroge. 
_ the trade. In the first place stands the desirability of improving the lint 

of the existing short-staple varieties, while maintaining the yield. This is no 

doubt a harder problem than that of introducing longer-staple varieties from 
\s + outside; its resultsare likely to be very gradual in showing themselves; it in- 
volyes the introduction of a cross which is capable of fertilisation by the re- 
maining local species from which it has been built up; but it is not the less 
important of the two problems. The only province where this policy has been 
pursued steadily and consistently is the United Provinces. Some work has 
been done on these lines in the Central Provinces, where ryarious crosses with 
the indigenous type have been’ produced. The work has, however, not formed 
part of the regular programme of the Economic Botanist, but has been carried 
on by the Deputy Director of the Southern Circle. In yiew of the highly 
technical character of the research problems involved, this is certainly the duty 
of a botanist, and should be taken over by him. A much more genera] and 
sustained effort is needed for the solution of this problem than’ has been made 
hitherto, outside the United Provinces. 


The short-staple crop is of great importance in the Central Provinces and 
Bombay, and to a less extent in Madras and the United Provinces. The Economic 
Botanists of these provinces have their hands already fully occupied with other 
work ; and there would be ample employment for at any rate another botanist 
in each of the first two provinces for the study of this single problem. An 
increase of under a penny a pound in the value of the cotton produced in the 
14,000,000 acres which grow the short-staple crop at present, would yield over 
6 crores of rupees, justifying amply the immediate expenditure proposed. 


We now turn to the consideration of the next problem, viz., the introduc- - 
tion of a long-staple type, whether exotic or built up by crossing. In order to 
make the substitution as rapid as possible, and to obtain the advantage of a _ 
uniform type, some organisation for securing the distribution of seed true to type 
on a wide scale, at the minimum of cost and with the greatest probability of 
becoming a permanent local institution, is necessary. Such an organisation 

’ . is undoubtedly to be found in the co-operative system of seed distribution. 

Under this system as worked in Berar, the Government farm distributes as 

much of the required seed as it “éan grow to central farms, attached to co- 

operative unions, but inspected by Government agency. These farms sow that 

seed, and distribute the seed in the second year to the seed farms of private 

: individuals, members of the union, who grow it and sell it to the public in the 


> 
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third year. Where necessary, each union gins its own cotton, thereby ensuring 
the purity of the sved, which is apt to deteriorate and is liable to adulteration 
in ordinary commercial gins. The seed farms of the private memibers are 
inspected by an agency employed by the union, but trained and supervised 
by the Agricultural Department. Funds are found by members contri- 
buting to their unions from the profits they make by the sale of the 
improved seed ata rate higher than the bazaar rate. Theextent to which - 
seed distribution can be extended by this agency, when no other difficulties 
supervene, may be judged by the fact that in the Central Provinces an area of 
700,000 acres was estimated to have been sown by this means during the 
year 1916-17. To increase the yield aa existing type, by the dissemination of 
a variant of the same type, yielding Thore seed cotton (as opposed to lint or 
ginned cotton), is easy. Adulteration is not a serious drawback, especially 
when, as in Berar, the cotton which it is sought to introduce is a specially short 
staple variety, which is proof against adulteration, owing to its low quality. 


10. The next degree of difficulty is reached when the main advantage lies, 
not in an increased gross yield of seed cotton, but in an increased yield of 
ginned cotton. ‘The difference is not, however, one ofvkind, but of degree. 
The damage wrought by admixture is_ still small, and only the most short- 
sighted.purchaser would attempt to snatch a transitory profit by refusing 
to pay prices based on the larger yield of lint. In atract where,as is almost 
everywhere the case in India, gins abound, this refusal is not likely to be 
effective for long, and canin any case be overcome by departmental or co- 
operative ginning. 

11. The real difficulty, however, arises, when the advantage in growing 
a new type lies not in quantity but in quality, such as strength, softness, eolour 
or length of fibre. In the first place stands the necessity of securing improved 
cultivation. Apart from this; however, the difference in price is seldom marked 
enough to appeal to the grower, unless an absolutely pure strain of seed is 
obtained by him, and an absolutely unmixed yiéld marketed by or for him. 
Any admixture of a cheaper variety is fatal to price. At the same time, the 
existence of a superior type encourages an inferior type as an adulterant (as 
was shown above in the case of Pulichai in Madras), which will eventually kill 
the superior type, owing to the fact that its presence in increasing proportion 
lowers the price very rapidly, so that eventually it is not worth the grower’s 
while to grow the superior type, since the reputation of the local name goes 
down, and he cannot get more for the pure than for the mixed variety. 


Various means have been adopted in order to resist this evil, which arises 


in one form or another in every part of India where an improved variety has 
reached the position of a commercial crop. 


Pure seed, as has been shown above, can always be supplied on a moder- 
ately large scale by a Government agency, and distributed through a certain 
number of private seed farms, supervised by a departmental agency, so long as 
some profit can be guaranteed to the grower, by a higher price either for his 
seed or his lint. Guarantees to this effect are often given by Government to 
start with, and weré found necessary even in Berar at first. 


The evil effect of gins in causing seed mixture, though real enough, can be 
combated by special arrangements, These arrangements, liowever, when the 
production reaches any considerable figure, impose a heavy burden on the 
expert agency, which is undesirable ; while the gins are also in many cases the 
worst offenders in the matter of lint adulteration. ‘To meet these difficulties it - 
has been suggested that a system of licensing gins should be set up, by which 
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they would he compelled to keep the seed and lint of certain types of cotton 
unmixed, under penalty of forfeiture or suspension of license. This is a point on 
which evidence is desirable in Bombay and the Punjab. It seems hardly 
necessary to carry legislative interference beyond the gin-owner, although the 
case must be provided for when the cultivator or dealer brings a mixed lot of 
cotton to the gin. The next difficulty lies in getting the pure cotton into the 
hands of the buyer, whether ginner or merchant, and in obtaining the maximum 


value from him. In Madras arrangements have been made for ryots to sell 


improved Karunganni on joint account direct to ginning firms. A scheme has 
also been worked with some success by a league of the principal buyers with the 
Agricultural Department, who refuse to purchase cotton which contains any 
admixture of the inferior Pulichai. This latter device is no doubt likely to be 
effective in cases where an obnoxious newcomer can be stamped out in a short 
campaign of a year or two. 


The history of the work in Bombay is most instructive. Broach cotton 
introduced into Dharwar is being sold by auction after departmental grading. 
Obviously this action cannot be very widely extended by a departmental agency 
on the existing scale. In lower Gujerat, where an attempt was being made to 

improve the quality of the lint, a syndieate formed by Bombay mill-owners 
undertook to pay 5 per cent. above the prevailing rate for the improved Broach 
cotton with a higher ginning percentage. (It is desirable to enquire if this 
rate was fair.) As soon, however, as the area sown became considerable, diffi- 
culties arose which led to a breakdown of the scheme. There was a doubt 
as to what the local prices were. Local buyers offered higher prices for the 
improved cotton, and the syndicate were called on to pay their increment on 
the prices so enhanced. The ryots also rigged the market, or at any rate 
reported sales which were believed to be fictitious. Cultivators brought in their 
cotton when prices were high, and held it back when they fell. During the 
second year of operations, there was a steady fall in prices, and the ryots who 
held back their cotton, got lower prices in the end ; the loss so incurred seems 
to have been associated in their mind, quite unfaigly, with the operations of 
the syndicate. Further, the cotton bought up-country by the syndicate was 
reported to have been received in Bombay in an adulterated condition. The 
information at our disposal regarding the extent to which the syndicate bought 
direct, and through what agency, and the methods adopted by the Agricultural 
Department to secure that the cotton came forward in a pure condition, is not 
sufficient to show how this happened. In Sind, the syndicate erected saw gins, 
as the local roller gins were not suitable for dealing with the American type. 
The Deputy Director thought that the syndicate should have secured a larger 
proportion of the crop produced. There were also difficulties arising from 
inferior methods of cultivation, failure of canal water, and shortage of seed. — 
The syndicate withdrew from Sind for one year, but has since agreed to make 
another start. It was stated in evidence by Mr. Henderson, Deputy Director 
in Sind for some years, that local conditions are unfavourable to co-operation, 
and the most promising organisation for seed distribution is through the 
personal influence of 4eading landlords, 


Only small-quantities of long-staple cotton have been grown in the Central 
Provinces, and their inspection and marketing was effected departmentally, 
the Empress Mills in all cases proving a ready purchaser for full value. The 
growing of improved wheat through co-operative agency in this province 


- throws an interesting light on the possibilities of a co-operative marketing 


organisation for obtaining value for quality. The increased value in this 
case is relatively small, and the cost of sowing an acre very high, compared to 
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cotton, but a considerable degree of success has been obtained through 
co-operative sales, with the help of one of the hig export purchasing firms. 

We have unofficial evidonce of considerable interest, regarding the state of 
affairs in the Punjab, but it will require verification by local enquiry. To 
start with, the market for cotton in this province was in a far less organised 
state than in other provinces where more cotton is grown. Local buyers at 
first refused to pay more for a longer staple; indeed, the big exporting firms, 
it is alleged, tried to discourage the growth of such types, as it complicated the 
market, and required the use of expert knowledge which their buyers did not 
possess, A system of Government auctions was introduced, where buyers had to 
undertake to have the cotton ginned ‘at specified gins under supervision. 
Prices 45 per cent. above the local rate were obtained at these auctions, On 
one occasion at any rate before the auction system was introduced, a big 
exporting firm had sold in Liverpool at 9d. a pound cotton bought in the 
Punjab at 4d.; Bombay buyers, however, gave better prices. 

12. This question of improvement has been considered in a good deal of 
detail, inasmuch as it applies, not only to the introduction of exotic, but to 
any improvement of the existing varieties. Moreover, sufficient experience 
has been obtained to show where the difficulties lie, and where help is needed. 
The problem of inducing the grower to offer a pure type of cotton and the 
purchaser to give him full value for it, has not yet been solyed, though 
several of the schemes so far devised look promising. The help and goodwill 
of the mill-owners or other buyers is readily forthcoming. The former no 
doubt realise that their being first in the field and in a position to secure the 
pure type in bulk offers them the best chance of being able to keep the long- 
staple cotton for their own mills in case of outside competition. <A free 
market, however, for long-staple cotton in this country is necessary, if the 
cultivator is toget the world price for it, and any attempt to restrict this 
will prove fatal to the introduction of superior types. Little effort seems 
hitherto to haye been made, except perhaps, in Madras and the Punjab, to 
enlist the support of the intermediate local buying interests, often merchants 
of the Marwari class, who fire the most to blame at present for the adulteration 
of improved types. The attempt is surely worth making, difficult as it 
undoubtedly is. No satisfactory evidence is forthcoming of the extent to 
which Indian long-staple cotton commands world prices in Indian markets. 
Statement No. II appended to this note seems to show that local prices for 
Tinnevellies followed the world prices for Americans more closely than 
Westerns, a superior cotton which relies mainly on the Indian demand. The 
fact that Tinnevellies are regularly quoted on the Liverpool market accounts for 
this, though the difference between Indian and Liverpool prices was often 
large, especially when the freight position became more difficult. Finally, 
it is clear that the first step to take is to devise some means to ensure the 
cotton coming forward in bulk, unmixed, and if possible, through some organic 
agency, capable of ultimately taking care of itself with a minimum of Govern- 
ment intervention ; or at any rate of being carried on for as many years as 
possible, until an established course of trade hostile to adulteration has grown 
up. In small areas, departmental action might serve, but this is impossible 
' over really large areas. In such cases, co-operation seems tle most promising 

means; but it must be recollected that co-operation will not flourish in a soil 
that has not already been inoculated with its own microbe ; we mean that the 
way to co-operative distribution must in India be paved by acquaintance with 
and acceptance of the benefits of co-operative credit. Communities accustomed 
to co-operative credit are suited for the development of an organisation for the 
sale of a given type of cotton on joint account, There will, however, be many 
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cases where, forjvarious reasons, the people are either unsuited or unready for 
co-operative working; and here departmental agency, aided by an ever increa- 
sing proportion of help by the trade,.seems to offer the best chance of success. 
The temptation of adulteration is, however, great, where the variety to be 
introduced is of high quality ; and departmental agency must be largely relied 
‘on for a long time to replace or supplement co-operative organisation. This 
will necessitate large additions tu the existing staff. he problem of maintain- 
ing and marketing a pure type seems so difficult and so urgent, that it deserves 
_ for the present as much attention as the purely agricultural problem of produc- 
ing the type itself. 
13, These conclusions bring one to a consideration of the conditions beatles wee 
under which the cotton crop is normally marketed in India. These do not in which ryot 
most cases differ greatly from those prevailing in the case of other export ne 
crops, A yarying proportion is taken over by merchants or money-lenders 
who have given advances to the growers, or to whom the latter are indebted. 
But still a very considerable proportion, naturally more considerable in areas 
where the average cultivator’s holding is larger, is brought by the latter te 
the market town. In this case the cultivator sometimes sells to a ginnery; 
sometimes he takes it about from one dealer to another to obtuin the best 
price. In other cases, again, he takes it to a cotton market; where these 
are well organised, with proper regulations and supervision to prevent the 
grower being imposed upon, the benetit to the cultivator is great, and he 
resorts freely to the market. The result is the elimination of unnecessary 
intermediaries, with profit to grower and mill-owner. An example of such 
a system is to be found in Berar, where a set of rules has been framed under 
which cotton markets are constituted and managed. The essential features of 
this system, which has been described fully in a note by Mr. Standen, 
Commissioner of Berar, are as follows :— 
Commission agents, brokers and weighmen are licensed. The weights used 
are prescribed and inspected. Trade allowances are forbidden. ‘he prices . 
for the day are not published by the market committee, but become known 
_ at once in the market. Unginned cotton is inspected after removal from the 
market to a gin, and deductions made from the price on account of any defects, 
The seller need not aceept these deductions and may resell his cotton if he 

* The system, though capable of improvement, works well, and is strongly 
approved of by the growers. In the absence of such a special organisation, 
though the grower may have a pretty fair idea of the price he ought to get, 
yet, owing to the various tricks that are played at his expense by the buyers 
and the intermediate agents, he does not get it. It seems probable that much 
could be done for the cultivating classes by a better organised market system, 
In the case of export crops in particular, it would lend itself to any efforts 
that may be made to secure price for quality, at any rate after the initial stages 
_ had been passed. The necessity of this should be strongly pressed on Local 
Governments. The tendency in India is to accept as inevitable too many 
intermediate profits in the up-country period of the movement of an export 
crop. As the benefits of the co-operative movement spread, the improvements 
of markets will become a more urgent question. The growers who receive 
advances on their cropor who sell it to their creditors, in each case on 
unfavourable terms, will tend-to become less numerous ; the cultivating classes 
generally will demand a higher standard of efficiency in marketing, and will 
be less tolerant of excessive profitsat their expense. Something, too, may be 
done, and is in places being done, by teaching cultivators a few points about 
imarketing their crops. 


444 


336 


Adulteration, 14. Proposals for penalising the fraudulent adulteration of cotton have 
been more than once put forward by various bodies in England and India. 
Correspondence in the records of the Government of India regarding the 
proposals made by the International Confederation of Cotton Spinners to 
Lord Crewe in 1911 may be referred to in particular. We do not propose to 
touch on the question of mixing cotton of higher with that of lower grades by. 
other agencies than the gins. The experience of the working of the Cotton 
Frauds Act in Bombay has shown the dangers attending Government action 
in this matter. Similarly the watering of unginned cotton is in the first place 
not practised on a relatively large scale and can be put a stop to by the action 
of the ginners. The watering of ginned cotton by the balers. is, however, a 
much bigger matter ; itis done on a large scale and in a thoroughly organised 
manner, pipes and hoses being used for that purpose in many press compounds, 
especially in Berar. This might be dealt with without any Government 
inspecting staff, by allowing the private prosecution (with the sanction of 
Government, to prevent vexatious proceedings) of any person who actually 
watered cotton. This might no doubt be effected by a trade organisation ; 
if no action were taken, no harm would be done, and the law would be tempo- 
rarily ineffective. If necessary, it might be introduced for a term of years 
in the first instance, and, if not used, could be allowed to disappear automati- 
cally from the statute book, Opinions on this point might be invited in 
Bombay. 

Mechanism for a Is that have been put forward in thi 

. ak ee sat proposa Pp 0 this note are as 


tions. (1) To improve the existing short-staple types of cotton, by developing, ° 
through crossing or selection, a longer and better fibre, while 
maintaining the high outturn of the low quality type. 

(2) In areas where the conditions admit of it, to continue and intensify 
the present attempts to introduce longer-staple exotic cottons. 


(3) To make more determined and systematic efforts to provide a free 
and effective demand for improved cottons, and to see that they 
reach the buyer in a pure and unadulterated condition. 


(4) To improve marketing arrangements generally, and to prevent some 
of the more dangerous forms of adulteration. 


With regard to (1) it has been statea in paragraph 9 above that the 
problems indicated are sufficiently difficult and important to justify the 
appointment of two or three botanists, specially deputed for this work. ‘The 
improvement of Indian cotton is an urgent matter. - It is however possible 
to speed up research work by the employment of increased staff. This may 
be done either by tackling more individual problems at once, or by dealing with 
each individual problem intensively, eg., by following each experiment 
through all the life history of the plant in detail, insteadof merely recording 
final results. The strength of the expert staff and the problems which they” 
Should take up should be settled by an authority competent to form an opinion 
on a consideration of the whole aspect of the case, both scientific and economic. 
In this connection it may*-be remarked that the Board of Agriculture, as at 
present constituted does not seem the right kind of body for this purpose. 
It is too unwieldy, too overburdened with details, and is not equipped for 
giving adequate consideration to the economic and especially to the industrial 
aspect of a question like this, Sucha body can hardly decide, for instance, 
to what extent should a staple spinning 20's be aimed at, rather than one 
spinning 40's. The botanists selected should be required to work at the 
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Fo 
problems prescribed for them and should not be allowed to alter these, without 
the sanction of an authority not less competent than that which decided the 
original lines, 

_ The above are, it is thought, the principles which are best calculated to 
give the speediest results and in the most economical way. But the task will 
in any case be a long and difficult one. It is hard for a non-expert to realise 
what a lengthy, laborious and uncertain process is the building up of a new 
type. Line after line of work proves infructuous; characters cannot be fixed 
in combination with other characters; differences are small at first ; the plants 
can be crossed in a single operation, but the botanist can do nothing all the 
rest of the twelve months but patiently await the result of this single act; 
and the slightest mistake or accident wastes a whole year. It has taken Mr. 
Leake, for instance, ten years to arrive only at the beginning of a very promis- 
ing development. Results, however, occur in a satisfactory proportion of the 
lines taken up, if the choice is made on reasonable grounds, and the prizes of 
success are enormous. A gain of six crores of rupees has been mentioned above 
as the possible result of one particular line of work. That there is nothing 
improbable in this expectation may be shown by the fact that in the Central 
Provinces we found that, merely as a result of a botanical examination of the 
mixture of cottons grownin that province and the selection of the best type 
of the most profitable of those varieties, an annual addition of over one crore 
of rupees to the wealth of the local cultivators has been already made by the 
local Department of Agriculture, over an area of 7(0,000 acres sown with the 
seed supplied by Government. 

With regard to the third point, this very necessary work is at present 
carried out by the expert staff of the Agricultural Department, often, it would 
seem, to the neglect of their more technical duties. Some arrangement should 
be made, either for the undertaking of these duties by a less highly trained 
but equally reliable class of Government employé, or for their performance by 
some non-Government agency. 


The improvement of marketing arrangements should be taken up by 
Government, not only as a necessary condition for the dissemination of improy- 
ed crops, but in the interest of the people generally. A great benefit would 
be conferred on the cultivator, and no doubt on the consumer, if the former 
could be given a market, where buyers would compete freely for his’ grain 
or other articles, and he would be reasonably safeguarded from the more 
undesirable mancuvres of brokers, touts and their allies, The matter might 
be enquired into, at any rate in the larger provinces, by officers deputed for this 
purpose; and such system of market supervision might be adopted as the result 
of the enquiry seemed to indicate as suitable. Moreover, the maintenance of 
a high standard of efficiency in the supervision of markets should thereafter 
form a part of the regular policy of Local Governments; a Collector should 
think it no less a part of bis duty to see that his local markets were so arranged 
as to secure for the grower a fair share of the price and not to add unnecessarily 
to the cost of the article to the consumer, than to secure efficient sanitation 
by a Municipality or road-making by a District Board. The proper authority 
to undertake the supervision of marketing arrangements and of gins is probably 
the Director of Industries, but the point requires further examination, 
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STATEMENT No. I. 
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Production (in bales of 600 lds.) as given at page 396 of Professor Todd’s book on" The 















World's Cotton Crops.” 

Torn, 
mall 2387 00 ‘ae 
1ees-on} = t,nm4o00 | i,t 000 - 
10408 13,207,000 8,701,000) af 
Hepa 11,520,000.) BAlé 000 | i. 
qwoso7) = yusnl,c00 | dia,o00 | 20,008,000 
180r-ge Ltmazoo0 | =, ba, 000 | 21,083,900 
1wose)—1,80,000 | oe p00 33,387,900 
wero} 16,651,000 ,T 18,000 3,318,000 
1Die1 | 18,1000 | 5,853,000 24,608,000 
twit-12/ 1,040 (ha 28,128,000 
tolS-10) © 14,189,000 4,106,000 | 36,589,000 
luna) = 14,810,000 | 201000 27,000,000 
oles 16,500,000 | 6,000,000 =, 
mealad. | | 








(0) Vatur (in RUPEEs}. 










12,98,84 000 H4,01,08000 | 11,50,87,000 | 3,00,29,03,00| 


26,826,000 


S LOS |) OEE Ben 642, 28,000 















See TE | oe, LaLa oo 7264000 15 ,61,6,000 1a63000 | 9.4338 4h,000 i 











$5,50,05,000 | 27,75,07,00 8,48 84,00 fa, 26,25,008) 





2,004,008 













$803 



























1,50,02,17,000 | 05,76,13,000 | 22,48,02,000 &,10,55,f00) 10,138,000 = 

772,200 | Beye Oe | SRS Son 4287 0 | a E 3,38,08, 10,000 
1007-08 |. 2,14,70,13,000 | 88,09,80,000 | 39, 72%58,000 | 16,4840 | 10,82, 000 3,78,68,55,000 
2008-00 | 3,20,75,6i,000 | 41,06,08,000 | 24,20,00,090 | 10,90,19,000h9,10,000 | Sains 
1-10 S00,77,19,000 | 58,81,67,000 | 24,50,03,000 | 10,83,63,000 | 43,3%,07,000 3,8,81,78,000 
ILL actrees 60,03,55,000 | G1 ,48,10,000 16,64,00,000) | BA 22,000 | 5,34,85,12,000 
torts | 2S AP 4,000 | 4,688,000, We ET3,000 | age 2,55, 05,000 8, 19,288,000 
i018 33 se 0 asrimaine | sain | apes | 70,08, 80,000 4,08,70,70,000 
UHUSe) S.05,10,61,000  B0,74,01,000 44,18,03,000 a Ph, 20,00,000 contains 
Wis 283,400 | 08,05,88,000 | 31,07,10,000 | 3)61,01,000 | 87,8a,75,000 4 










a 





Hort —The vuluation hue been wade oa the baste of tbe prices provalliag in the ditfermat ae, 


Te 


339 
STATEMENT No. II. 
Showing the prices of ' Tinnies? at Tuticorin as compared with those at Liverpool. 
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STATEMENT No, Il—condd. 


Showing the prices of ‘Tinnies? at Tuticorin as compared with those at Liverpool—contd. 
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APPENDIX C, 
THE SUGARCANE INDUSTRY. 


The sugar problem in India is capable of being stated very simply. In Sugar problem 
the last year before the war (1913-14), the area under cane in the provinces = 
for which returns are received was 2,659,800 acres, from which a normal 
yield of gur would be 3,428,000 tons. G@wr is also produced in some provinces 
from palm trees to the extent of about 150,000 tons, but the quantity apparent- 
ly does not yary much from year to year, and has not been affected by the war. 
In the year 1913-14 the imports of sugar and molasses together were 596,500 
tons. To what extent can these imports be replaced by sugar produced in 
India? 
2. During three years of war the average annual imports of sugar have Production in 
decreased by 256,000 tons, whilst the increased area brought under cultivation nda 
is capable of producing about 350,000 tons of gur. The tables given below 
furnish the data upon which the above statement is based. 


TABLE I. 












Normal 1013-14. 1917-18. 
yield | —— 
Provirces. of gur tn 
tous per Aven in Onttorn Area in Onttum 
acre. acres, in tona, eres. in tons, 














207,000 269,100 


















Bengal - . , «| as | 916,800) 282,300 

Bombay ® te | 63,500 196,800 113,000, 350,300 
Madras . 22 83,600 | 153,900 | 123,000 | 270,400 
United: Provinces .| 42 | 1,889,300 | 1,687,200 | 1,497,000 | 1,796,400 
Bihar and Orissa .  . -| 21 | 362,900] 299,200| 203,000| 289,300 


410,800 | 369,700 
20,400 | 22,400 


Punjab . $ - : ; ao 502,000 | 451,800 









Central Provinces. : ; 11 25,000 27,500 


Raima Meet eels, |: 08 $7,900 | 84,100 | 35,100 | 81,500 


North-West Frontier Province .| 20 31,800 63,600 $1,000 62,000 


















itanr Aven 5. ct at oper d's 24,900| 32,400 | 22,000) 28,200 
Total . 2,541,600 | $,150,700 | 2,818,000 | 3,576,700 
| 
Native States . .| 15 | 118,200] 177,800 (not available). 
Vora i 2,659,800 | 8,328,600 z 


Table I gives the area under sugarcane in, 1913-14 compared with the 
final forecast of 1917-18. These areas multiplied by figures furnished by the 
Agricultural Department for the average outturn per acre of each province 
give the weight of gur produced in a normal year from the area under cultiva- 
tion. From the statement it will be seen that in 1913-14 the crop in British 
India, if the yield was an average one, was 3,150,000 tons, and in the Native 
States from which returns are received 177,000 tons; whilst in 1917-18 on the 
same assumption the crop in British India will be 3,576,000 tons, an increase 
45 


of 426,000 tons. Figures for the Native States are not yet available, but it is 
fairly certain that they would show a somewhat similar increase, viz., 13 per 
cent., and we may, therefore, assume that the total increased production of 
India will be about 450,000 tons. Areas for which no figures are furnished 
are the Native States of Hyderabad, Baroda, Baluchistan and Sikkim, 


TABLE IL. 










in tons. 


1912-13 .| 779,158} 9,529,172 
1918-14 | 896,869 | 9,971,251 
1914-15 (Pleyel eae Ree stl | 550,120 | 7,014,990 
1915-16 | 642,744 | 11,078,531 
1916-17 | 842,218 | 10,300,210 


Table II furnishes the imports of sugar into India from outside with the 
values expressed in sterling for the five years 1912-17. The rapid increase in 
the rate of importation came to an end with the outbreak of war. In the two 
years immediately preceding the war, imports averaged 834,000 tons; whilst 
in the three years of war they have fallen to an average of 578,000 tons, a 
decrease of 256,000 tons. The expenditure on foreign sugar shows little 
. change; the average annual imports in the pre-war years referred to were 
valued at £9,748,000 and in the war years at £9,469,000. That is to say, the 
fall in yolume of imports was almost exactly. counterbalanced by the rise in 
price. From this it would seem that India is able to spend about ten millions 
sterling a year on sugar, which may be regarded somewhat in the nature of a 
luxury, and that for her ordinary dietary gur is sufficient. The rise in the 
price of sugar diminished the quantities consumed, and this deficiency has been 
made up by an equivalent amount of gur. The increase in cane cultivation 
is a very satisfactory feature of the situation, and justifies the expectation that 
the efforts now being made by the Government to raise the standard of 
agricultural practice will result in a very marked advance in the industry, both 
- gs regards area cultivated and yield of crop. 

It will be observed from Table I that cane cultivation is very unequally 
distributed throughout India and that by far the greater area is situated in the 
alluvial plains of the Ganges and Indus river systems. The weight of the 
cane crop per acre in the south of India is, however, much greater than in the 
north, where the cold season is too prolonged to yield, at any rate with the 
present types of cane, the returns obtained in the warmer and more equable 
climate of the south, Further the percentage of available sucrose, upon which 
the weight of gwr extracted depends, is appreciably larger. In Bombay and 
Madras, too, the cultivation is better, irrigation is fuller, and manuring is on 
a far more liberal scale, Cane growing in these southern provinces is, 
however, dependent for its extension on storage irrigation, though much may 
be done also by power pumping from wells orrivers. Any large increase 
from wells worked by bullock power is not to be expected. In the United 
Provinces and the Punjab, where snow-fed canals exist on a large scale (by 
far the most economical form of irrigation for a crop requiring water during 
the hot weather), climatic conditions are less favourable, but the cane areas 
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are larger than those of the- southern provinces. A very large acreage is 
grown in Bengal, Bihar and the United Provinces, practically speaking with- 
out irrigation. In the United Provinces, even where irrigation is given, it is 
mostly very scanty, except where canes are grown for chewing; and it is 
improbable that it can be materially increased. In the small, highly-culti- 
vated cane areas of Madras and Bombay, and to a less extent in the Central 
Provinces, the work of the Agricultural Departments has been more effective 
than in the large, ill-cultiyated cane areas of the small and poor cultivators of 
the United Provinces. 

3. The main line along which the problem must be attacked is obviously Agricultural 

that of agricultural improvement. The policy should be generally to continue oes of pal 
the improvement, along existing lines, of the Madras and Bombay crops; to yo:;ing in the 
introduce varieties into the northern provinces which will give the best results provinces. 
under existing conditions of temperature, water supply and climate; and to 
induce the growers of the northern tracts to take up, along with better types of 
cane, higher manuring and cultivation, The extension of irrigation in the 
southern proyinces will doubtless be continued on the lines best calculated to 
obtain for the growers the greatest benefit in return for the money expended. 
Some share of this is bound to fall to sugarcane. It has been found that in 
Bombay, at any rate, cane growers are ready to pay as much as Rs, 60 per acre 
for the irrigation of thick varieties, and it seems hardly necessary to press the 
claims of cane to any special treatment in these areas. 

Turning to the purely agricultural work done in the various provinces, Madras, 
we find that in Madras considerable improvements have been effected by 
the introduction of a disease-proof cane, with the result of arresting 
the decline of the cane area in the deltaic tracts. Improved methods of 
cultivation have also led to an increase in the area under cane, owing 
to the larger profits thereby obtained. No estimate is available to the 
Commission of the probable increased area to be looked for owing to greater 
irrigation facilities, or of the amount of improvement in the yield per acre 
that the Agricultural Department has in view. 

_ Mr. Keatinge, the Director of Agriculture, anticipates that, out of the Bombay. 

-areas in Bombay over which irrigation is now to be extended, some 80,000 acres 
are likely to be planted with cane. The Agricultural Department, by an applica- 
tion of water and manure in quantities actually less than those given by the 
local gfowers, secured a crop in 1915-16 of 50 tons of cane yielding six tons of 
gur per ucre. ‘he use of ammonium sulphate together with oil cake in addition 
to farmyard manure was found to be the most economical form of 
manure. Sulphate of ammonia is admittedly suitable for sugarcane 
in many parts of India ; and the general adoption of coke-oven recovery plants 
on the coal fields should lead to an increased supply at a lower price, which 
would be a great benefit to the cane industry. 

In the Central Provinces the agricultural improvements at present being Central 
demonstrated, though promising enough in their way, are not likely to make Provinces. 
any very large difference to the gross yield, as the area under cane is so small. 

Much, however, depends on the quantity of water likely to be made available 
for cane as the result of the numerous irrigation works under construction or 
projected in this province. The irrigation of cane from storage works in this 
part of India does not, judging from the history of the past few years, seem 
very promising, owing to the heavy losses from evaporation and leakage in 
channels, when small quantities of water are passed along them in the hot 
season. The extension of the storage capacity of the reservoirs feeding the 
Mahanadi canals may, however, afford a largely increased supply of water for 
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cane. Very high yields can be obtained in the south of the Central Provinces 
where conditions approximate to those in Bombay or Madras. 

An important factor in the United Provinces is the result expected from 
the crosses which are being produced in the experimental area in Coimbatore. 
But Dr. Barber, the Sugarcane Expert, reports that he will not be able to test 
these and give them out to the Government farms for local trial till 1921. Ifa 
seedling cane, combining the hardiness and resistance to unfavourable climatic 
conditions of the local United Provinces varieties with something of the increased 
yielding power of thicker exotic species, can be evolved, then the prospects of 

increased production on, and extension of, the existing area are very hopeful. 
But in order to make this possible, the ryots must be induced to improve their 
cultivation and to adopt an altogether different standard of manuring, Mean- 


_time, the report of the meeting of the Board of Agriculture in 1916 states thata 


Java variety can be grown successfully in the United Provinces, with slight 
modifications of the local agricultural methods, to yield 70 per cent. juice in a 
nine-roller mill, with 15 per cent. sucrose, while the local varieties, under the 
same conditions give only 55 per cent. juice, with 10 to 11 per cent. sucrose. 
The above are the results of crushing on a considerable scale at the Rosa 
factory, and the variety in question, which was grown by the factory, has 
been thoroughly tried in other parts of the United Provinces. The prospects 
seem very favourable, and all now depends on a successful demonstration 
campaign. It will be necessary to provide very large quantities of manure 
in the form of oil cake, for it is at least doubtful if the local supply of farmyard 
manure can be greatly increased in the near future. 

The United Provinces Government is taking steps to popularise the 
use of mahua cake as a manure for cane. The example of Formosa,* 
where the Japanese Government advanced £2 worth of fertilisers for every 
24 acres put under cane, on condition that the cultivator himself spent 
another £2-10s. On fertilisers, has often been quoted, and whatever may have 
been the result of certain other measures taken in that island for the 
encouragement of sugar cultivation, there is no doubt that this or some 
modification thereof, would afford a great stimulus in India. It is necessary 
however, to make absolutely certain that the new canes are in every way 
suitable, and are not liable to ruinous damage from local pests or diseases. 
It is probable, for instance, that damage from pig would be a serious matter in 
the United Provinces and Bihar, if thick cane were introduced, and it? would 
be difficult to arrange for effective protection of the small scattered areas. 

Although situated in the extreme north-west corner of India and exposed 
to bitter frost in the cold weather, sugarcane is grown in the North-West 
Frontier Province under irrigation from river channels, on an area of 31,000 
acres, and a yield of over two tons of gur is obtained from an average crop of 28 
tons per acre. Thearea is said tobe limited by the local demand for gur and 
the difficulty experienced by the cultivators in manufacturing it. The Agri- 
cultural Department has for some years past conducted experiments with a 
view Of introducing a modern factory system of cultivation and manufacture, 
and the results indicate that the prospects of success justify the establishment 
of an experimental Government factory, which could be developed into a large 
concern drawing its supplies of cane from a maximum area of 5,000 acres. At 
thesame time the prospects of beet sugar cultivation have been investigated 
with almost equally favourable results, and it is suggested that a central factory, if 
erected near Nowshera, could obtain supplies of both cane and beet which would 
enable it to operate for between seven and eight months in the year. This un-, 

se ee 8a 


* P. Geerlige’ World’s Cane Sugar Industry, 1912, page 86, 
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usually long period is partly due to the fact that the cane after cutting can be 
preserved with little or no deterioration over a period of several months. At 
very smal! cost, therefore, the gap between the end of the cane and the begin- 
ning of the beet harvest can be bridged. The beet harvest can also be pro- 
longed by sowing m September and October and again in February and March. 
No information is available as to the ultimate extent to which developments in 
the direction of this combined cultivation could be carried, but it is probable 
that the initial success of one factory would lead to the establishment of others 
and that the ultimate limit would depend upon the extent of land which could 
be brought under irrigation. This might possibly be increased by the employ- 
ment of pumping plants on a large scale. 


There are in Assam and Burma large areas of land suitable for the 
cultivation of sugarcane without irrigation ; but it is probable that irrigation ~ 
supplementary to the rainfall wili be found to be very profitable, and this can 
be supplied by the addition of small pumping installations capable of lifting 
water from the rivers and streams, which in these provinces are of a perennial 
character. The area under cultivation in Assam in 1917-18 is stated to be Assam. 
35,000 acres, with an average yield of only 0-9 tons of gur peracre. This 
outturn is recognised to be much less than might be obtained with good cultiva- 
tion ; and, at the instance of the Board of Agriculture, the Local Administration 
has started experiments at Kamrup with a view to develope cane cultivation on 
modern lines and to work up the crop in a large central factory to produce white 
sugar. The experimental work commenced in 1914-15 and has gradually deve- 
loped, though progress has been delayed by the difficulties in getting machinery 
for the central factory. Up to date nearly 700 acres of land have been broken up 
by steam-ploughing tackle, and 530 acres planted with cane. The erection of 
the manufacturing plant has not kept pace with the agricultural developments, 
and no commercial results are yet available. The experiment is an exceedingly 
important one, and, though unforeseen difficulties have been met with, the 
results so far obtained are very promising, and there is every reason to expect 
that it will ultimately prove the possibility of establishing in Assam the central 
factory system of growing cane. 


In Burma the area under cane in 1913-14 was 15,100 acres. Here an Burma, 

attempt was made to get a central factory started, but owing to the war the 
idea had to be given up. The proposal was that a Rangoon firm should under- 
take to make experiments in the area commanded by the Minbu canal, at a 
‘cost of Rs. 20,000, half of which was to be paid by Government. If they 
proved successful, the firm was to lay down plant capable of dealing with an 
area of 10,000 acres. It is stated that crops of 30 tons per acre without 
manure have been obtained on the Government farm. 


It seems that promising tracts exist in these two provinces, for the 
establishment of central factories, growing at any rate a large proportion of 
their own cane, but that there are many initial difficulties to overcome, especially 
in the matter of labour. Areas taken up for cane growing would presumably 
- be free from tenancy rights and other incidents of our Indian ‘revenue system. 
It is especially this freedom from legal difficulties that inspires a hope that a 
really considerable quantity of sugar might ultimately be produced in Burma 
and Assam. Dr. Barber, who has yisited the former province, regards the 
conditions there, apart from labour difficulties, as very promising, and it should 
be the policy of Government to give out suitable areas for the establishment 
of central factories to reputable firms, and to invite such applications. The 
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system followed should provide for small cultivators growing cane alongside the 
larger areas of the factories, a condition which the probable necessity of 
importing labour renders the more important. 


Tn aceordance with the recommendations of the meeting .of the Roard of 
Agriculture held in 1911, Dr. Barber has been engaged on the production 
of seedlings suitable for various conditions of soil and climate, and also seedlings 
with maximum sucrose content. Very promising results have been reached 
in this latter direction as the result of two seasons’ work. An agricultural 
question of importance to the factory owner is the extension of the period 
during which cane can be obtained ready for crushing, by selecting varieties 
that ripen at different times, or by extending the period of planting so as to 
prolong the ripening period. If, as stated in the note prepared by Mr, Coventry 
on cane growlug in Bihar and printed in the Report of 1916 (page 90) of the 
Board of Agriculture, early planting does not lead to early ripening, this may 
be owing to the cold of the early winter months, as in the warmer climate of 
the south of the Central Provinces, the opposite was found to be the case, Two 
different classes of cane, one early and one late ripening, could, however, as’ 
Mr. Coventry stated, be grown in Bihar side by side, thereby extending the 
period. 





ae 4, In view of the shortage of farmyard manure, it is necessary to employ 
| some substitute which can replace farmyard manure wholly or partially, This 

exists in the form of various kinds of oil cake, which, at any rate in the case 
. of heavily manured and well cultivated land in Bombay, gave the most eco- 

nomical results when used with ammonium sulphate. The stimulation of the 

oil-pressing industry that would arise from an increased demand for cake would 
| be a desirable end. Sulphate of ammonia was sold in India before the war 
(June 1918) at Rs. 257 per ton; it should be possible to sell sulphate of 
ammonia produced in India at a much lower price than the ‘imported 
article. 


Cost of cultiva~ 5. The cost of cane cultivation and the prices paid for cane by factories 
tion and avail- are of interest in this connection. The usual price paid for the poor class 
ability of cane. oF cone obtained by factories in the United Provinces and Bihar before the 
; war was four annasa maund, The price however varied between 3) and G 
annas, according to the price of gur and competition between factories. 

Higher prices were said by the Bihar witnesses to have been paid since the 

war, but generally the price in Bihar is much the same as in the United 

Provinces, In places where a thicker class of cane is grown, much higher 

prices are the rule, although, except in Madras in the neighbourhood of the 

_ sugar factory at Nellikuppam, there is very little ptirchase of eane on a 

commercial basis in such tracts, The ryot in Madras and Mysore takes his 

cane to the power-driven mill and gets it crushed and the juice boiled down to 

gur. For this he pays the charges levied by the owners of the mill, and then he 

sells the gur himself, obtaining a price equal to 10 to 12 annas per maund of cane, 

‘The lowest price in pre-war times was eight annas a maund. Enquiry in con- 

_ nection with experiments in the Hadi process in the Central Provinces showed : 

that nine annas a maund was the lowest figure that would satisfy the cultivators. 

In Bombay, it cost the Agricultural Department slightly over four annas to grow 

a maund of cane in 1915-16, Most Bombay and Madras tanes havea much 

higher percentage of extraction and usually of sucrose than the northern canes, 

but not, it would seem, enough to account for the great difference in price, 

Canes which are doubtless somewhat of the same class as those grown in Bombay 
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anil Madras are grown in Fijiand Mauritius. In Fiji the nett cost to the 
factory is three annas a maund, including the expense of planting, cutting and 
transporting, which is borne by the factory. In Mauritius, the Indian growers 
get 5°38 aunas a maund. The Formosan grower receives on an average 4} annas 
a maund for a cane with 11 per cent. sucrose contents, This approximates fairly 
closely to United Provinces conditions. Until the Bombay grower is ready to 
sell his cane at a price which may be provisionally stated at six annas a maund 
or a little more, on a pre-war sugar price basis, it does not look as if a central 
factory would have much chance of success in that Presidency. Efforts have 
been made in the United Provinces to induce the ryots to sell their cane on a 
basis of extraction, but without success. If improvement were taken up on a 
large scale, the growers of better cane would doubtless be ready to sell ona 
basis of extraction results; and if sc, the growing of inferior types would no 
doubt tend to decrease more rapidly. 


In the southern provinces, on the other hand, the problem would seem to 
be one of increasing the area under cane until the market for gur is overdone. 
‘Tf the yield is so large as to make the growing. of cane still profitable ona 
lower price basis for gur, and therefore for cane, an opening for the central 
factory will at once be created. If, however, a fallin the price of cane toa 
point still above what a central factory can afford to pay, leads toa decline in 
area, the future prospects of sugar making in these tracts are not promising. 
Here the Agricultural Department can be of assistance, by showing the 
cultivator how to grow as much cane per acre as possible in the most economi- 
cal way. Another difficulty, however, which must be faced, is that due to the 
small area of cane in any given tract, and efforts will have to be made to bring 
about a greater concentration in favourable situations, so as to diminish as much 
as possible the cost of transport to a central mill. : 


6. It would seem, then, that there is a possibility within the next few Agricultural 
years (1) in the southern provinces of a considerable increase in the area under improvement 
the irrigation works combined with some increase in outturn, (2) in the work. 
northern provinces, if the policy laid down by the Board of Agriculture is 
vigorously pursued, of a very large increase in the outturn of the existing area, 
and possibly of an extension of that area in consequence of the more profitable 
nature of the crop, This isso much larger than all the southern areas 
together, that no effort should be spared to promote improvements on lines 
already ascertained to be suitable. In particular, the establishment of a 
sugarcane farm in the part of Bihar north of the Ganges should be no longer 
delayed. In this tract we found the main sugarcane areas and practically all 
the factories of the proyince, and it adjoins a part of the United Provinces 
where much cane is grown. The establishment of central cane factories (3) 
in Assam and Burma offers promising prospects. 


There.seems no reason why the various increases above indicated should 
not yield gur or sugar, equal or more than equal to the quantity of sugar at 
present imported. 


7. ‘There is, however, another very important factor which affects the area Limitation of 
under cane—viz., the price of other crops. This is especially marked in the ono 


ease of jute in Bengal, pac 


The cane areas in Bengal (including Assam) and in the United Provinces 
in the year 1590-91 were 1,146,611 acres, and 1,104,334 acres respectively 
(Agricultural Statistics figures). {m the year 1907-08 they were 616,032 acres 
and 1,471,831 acres, although the yield in Bengal is certainly higher than in 
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the United Provinees. One reason for the decline in the case of Bengal may 
be seen from the statement below :—_ 







Price per maund| (Pinal forecast) 
Valley ger, 


Period. 
Calentta, 























Average of 5 years ending 1904-05 2,530,308 680,350 

Year. ; ‘ . 1905-06 67 8 0 | 3,140,822 623, 1007 
1906-07 50 11 8 3,523,558 606,7 00F 
1907-08 | 39 1 5) 3,942,675 607 ,200¢ 
1908-09; $2 9 4)| 2,835,454 553,000F 
1909-10 | 3610 8 2,756,820 507,800T 
1910-11 40 9 8 2,828,669 515, 600+ 
1911-12 54 4 0 3,090,827 §21,000F 






* Average for 3 years only. 
¢ Including Assam, 


Gur fell even lower in the next two years; but during the above period 
the price of gur rose 18 per cent. avd that of jute 61 per cent. The area under 
cane declined by 23 per cent. and that under jute rose by 22 per cent. 

8. It is difficult to draw definite conclusions from such statistics as are 
available regarding either the production of gur or the prices realised in free 
markets. Gur, as ordinarily made, does not keep well in damp weather, and 
immediately after the cane harvest season the crop is thrown on the market, 
owing to the inability of the ryotsto hold it for any length of time. Conse- 
quently there are violent fluctuations in price, and the bulk of the crop has to 
be sold at the time when prices are lowest. Average rates, therefore, are totally 
misleading as regards the actual cash returns received by the growers. 

There is no reliable evidence of a decreased demand for gwr, as the 
percentage of the Indian cane crop which is made into sugar is still small, and 
the figures show that, if anything, there has been in recent years an increase 
in the area under cane, which is likely to become of greater importance now 
that the price of imported sugar has risen. 

The rapid increase in the imports of sugar is, therefore, due to the increased 
demands of the people for saccharine matter, consequent upon a rise in the 
standard of living, and it is an open question whether the anticipated increase 
in the production of sugarcane in India will be used in the form of gur or 
manufactured sugar. If the demsnd is for gur, the prices for that product will 
remain high, and it will be difficult for factories producing sugar to obtain 
supplies of raw material. On the other hand, if the demand is for sugar, the 
present ratio of prices between gur and sugar will not be maintained, gu will 
become cheaper and the sugar refineries will be able to purchase it. Hitherto, 
sugar has been the only article of food which, to any considerable extent, has 
been imported into India, and the cane grower and therefore the gur producer 
have been subject to competition from an overstocked market which was 
artificially supported by bounties and cartels. While world prices for food 


_ grains and fibres capable of being grown on land suitable for sugar haye risen, 


the prices for sugar have steadily fallen, and consequently the Indian sugar 
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grower has found his cultivation less profitable. His methods of cultivation 
have remained unchanged, but to some extent his returns haye been increased 
by the use of iron sugar mills. Recent work by the Departments of Agricul- 
ture and of Industries i in some provinces has, however, demonstrated definitely 
that there is scope for great advances in the yield of cane by better cultivation 
and in the extraction of its sugar contents by the use of power-driven milling 
machinery. The adoption of these new methods and appliances will increase 
the returns per acre without increasing the cost of production im a similar 
ratio, and, the margin of profit being thus extended, the area under cultivation 
will grow till the returns cease to offer inducements for any further expansion. 


9. No reliable information is at present available regarding the economic Eeonomic limits 
limitations of the central factory system in India. There is both an upper s tori 


and a lower limit, but the former need not concern us as it is never likely to 
be reached in India. The lower limit depends on the degree of efficiency in 
manufacture which can be obtained when working on a-small scale, and on 
this point the experiments in progress in the United Provinces have not 
yielded any satisfactory data. That the efficiency will be less than would 


‘be obtained with larger plant is certain, but the loss on ‘this account may be 


counterbalanced by the diminished cost of transport, when the cane supplies 
have to be carried only a short distance and there is a local market for the 
whole outturn. The cost of management is also a factor of some importance, 


- andsmall Indian central factories should be able in this respect to hold their 


own against the somewhat expensive control of the larger factories. At the 
present time the lower limit of the factory system seems to be a mill capable 
of dealing with 250 tons of cane per day, or with the produce of an area of 25 
acres in the north of India or of 10 to 12 acresin the south. Assuming a 
working season of 100 days, the smallest. central mill will require 2,500 acres 
of cane in the north of India and from 1,000 to 1,200 in the south. Only ina 
few places can such large areas be secured, and itis urgently necessary to 
encourage concentration of cane growing as much as possible, simultaneously 
with the technical development of sugar manufacture on a small scale. 


10. There were in 1915, 23 sugar factories in British India employing 50 Working of 


or more persons, and three in Native States. Of the above, nine were in the: 
United Provinces, seven in Bihar and Orissa and five in Madras. Some obtained 
their sugar from gw only and not from cane directly, some worked only on 
cane, and others on both. Some of these factories also worked as distilleries ; 
and in one or two cases they turned to account the carbonic acid gas from the 
fermentation vats by compressing it in steel cylinders for the use of manu- 
facturers of «rated waters. One factory has carried. the sugar industry to 
the stage of producing sweets. 

The limited commercial success attained by sugar factories and refineries 
in India until somewhat recently, was largely due to imperfect appreciation 
of the conditions under which the industry must be carried on in India, and 
to bounty-fed competition from abroad. At the present time the price at 
which sugar is landed in India is not the only factor in determining whether 
a season’s work will result in a profit or a loss ; this depends toa large extent 
on the current prices of gw, which often bear no relation to those of sugar. 
Tf the season is poor, gur is dear, and unless sugar is also dear, the mills cannot 
make a profit. But war conditions have, for the time being at any rate, 
enabled sugar factories to work at a considerable profit. { 

Obviously the greatest help for existing, and the greatest security for 


projected mills is a plentiful supply of suitable cane. If this is “not available, 


nothing short of very high protection .will have much effect. 
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11. It must be understood that the peculiar conditions under which cane 
is grown in India present certain special difficulties, from the point of view of 
the central factory. Asin many other countries, cane cannot be grown in 
India to advantage coutinuously in the same plot, except where it is ratooned; 
it has to be rotated, preferably on at least’a three years’ system, with other 
crops; and the areas in which it is grown are very small and seattered., It is, 
however, sometimes crown by a number of small cultivators in one block, fed 
either by tanks or canals. In the latter case, rates and water supply are often 
regulated so as to concentrate cane in blocks, in order to economise water. In 
Bihar and the United Provinces in particular, holdings are very small, and 
where cane is grown without irrigation, or from wells, the result is a number 
of yery small isolated patches. In tracts which are subject to the ravages of 
wild animals, an additional inducement to concentration is found in the 
facilities given thereby for watching and fencing the arop. 

The tenancy Jaw in most parts of India renders it impossible for a capitalist 
to acquire continuous areas for factory cultivation, and it is more than 
doubtful if Government would be justified in permitting the compulsory 
acquisition of these, or if it would be practicable for a factory to acquire such 
by private negotiation, supposing that a clear title could be passed. The 
number of cultivators to he expropriated would be very large in proportion 
to the industrial results ; and the process would have to be repeated every time 
a new factory was started. It would be almost impossible to provide other 
land for the expropriated cultivators, and much hardship and discontent would 
be created, 

12. Another factor that has to be taken into account is the lack of 


retarding expan- available bullock power for crushing cane. It will be remembered that by 


sion of cate 
growing. 


Efficiency of 
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far the greater proportion of Indian cane is made into gur, the cane being 
crushed in bullock mills and the juice boiled by the cultivator himself. Asa 
rule, the cattle power is insufficient to deal economically with the cane grown. 
The cattle are overworked and weakened by the hard toil of the mill, following 
on the continuous ploughing of the monsoon and the rabi sowings. The 
temptation to the cultivator to slack off the mill, with much resultant loss in 
extraction, is great. Again the crushing season is often prolonged till the 
eanes have deteriorated. One or more of these conditions are usually to be 
found in all areas where cane is grown to any considerable extent. It is 
manifest, therefore, that the expansion of cane growing, in the absence of a 
central factory, will be held’ up, unless some suitable means of crushing cane 
otherwise than by bullock power can be devised. The replacement of 
cattle by mechanical power plant, however, will further accentuate the 
shortage of farmyard manure, to which we haye already alluded, and render 
the necessity of artificial manures more urgent. 

The original form of cane mill in India was the old stone pestle and 
mortar, revolved by bullock power, with an extraction of about 88 per cent. 
in its most primitive form. This type has now almost disappeared. The mill 
with wooden rollers was an improvement on it, but worked very heavily. with 
much strain on the bullocks; it gavean extraction of about 50 per cent. 
Various types of iron mill have now for the most part superseded both, and 
these are sometimes purchased by the cultivator, but arealso often hired out 
by firms, especially in northern India and Bengal, at so much a day, the 
cultivator finding the bullocks and labour. 3 

13. The highest extraction that can be effected by the best type of bullock- 
driven millis about 68 per cent., or in the case of one or two types 70 per cent. 
This high rate can only be got from thick cane, and can only he maintained 
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hy the use of good bullocks regularly relieved. Under similar conditions, about 
62 per cent. might be obtained from medium-sized canes, such as the sarathé 
grown in the United Provinces. From 50 to 60 per cent. extraction is effected 
by the less efficient types of mill, according to the class of cane crushed, the 
number of rollers and their setting. A two-roller mill gives about 56 per 
cent. under the most favourable conditions ; but it must be remembered, first, 
that a cultivator has by no means always enough cattle to work his mill up to 
its highest extraction capacity, and is often tempted to slatk the.setting of his 
rollers to enable the mill to work faster. The result is that he burns under 
his evaporating pans one-third of the sugar he produces, to turn the other two- 
thirds into guv. In the next place, the rollers are not usually of hardened 
metal, and get worn more in the middle than at the ends, “This also causes 
much waste of juice. 


14, The real remedy is obviously to introduce power-crushing plant of small power 
sizes suitable to the cane area available and to the purchasing power and Plants to 
technical skill of the people. The success of such mills, in the comparatively palpate: fer: 
few instances in which they have been tried, has resulted in a tendency to! 
concentrate cane growing in their neighbourhood. 


There is a very great difference between the rate of working of power and 
builock mills. The results of comparative trials at Poona showed that a three- 
roller mill, with rollers 20" x 14”, driven by an oil engine, could crush 4,500 Ibs. of 
cane an hour, against 750 lbs. with a four-buallock mill, and 450 Ibs. with a 
two-bullock mill. Experiments in the south of India with three-roller mills of 
horizontal type, with rollers 12 inches in diameter and IS inches in length, 
driven by oil or gas engines, have conclusively shown that they can on an 
average extract 15 per cent. more juice from the cane than is usual with 
bullock mills. Such mills require about six b. h. p. to drive them; they can 
deal with from a ton toa ton and’a half of cane per hour, and extract sufficient 
juice to yield from 200 to 250 pounds of guy per hour. Under favourable . 
conditions, the output of such mills will rise to 300 pounds of gur per hour. 
Roughly, their rate of outturn is equal to that of six pairs of cattle working 
six bullock mills. As they can be driven almost continuously day and night 
through the working season, these power flants will do as much work as 
24 to 30 pairs of bullocks, and bullocks can only be worked from five to six 
hours a day each without causing undue deterioration. Evidence is forthcoming 
to show that such power-driven mills can economically replace cattle for areas 
as small as 40 or 50 acres, and that even smaller types of power-driven mills 
can be advantageously employed for areas as low perhaps as 25 acres. 


Where these small power-driven mills have been introduced, it has been 
definitely established that they have increased the yalue of the product 
from’ a given area of land by from 25 to 30 per cent. Part of this is due to 
the fact that the increased milling power enables the crop to be handled at 
exactly the time when the sucrose contents are greatest. 


In Mysore such plants have been installed by sugarcane growers cultiyat- 
ing large areas; others have been installed at State éxpense in places where 
the concentration of cane growing justified the experiment ; and more recently 
several have been established by co-operative societies which haye been largely 
financed by State loans. No evidence has been produced to show that any one 
of these plants has been completely successful in regard to the important 
matter of continuous working during the season ; but, year by year, it is claimed 
that the results are improving and that the ryots in the. neighbourhood are , 


beginning to rely more and more upon them. 
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| The remarks below indicate the experience which has been gained in 


Mysore. 

c “There is as yet but little evidence to indicate the best way to encourage 

; the development of these power plants. Most of the large growers of 
sugarcane have ulready adopted them. The ideal methiod is to form co-opera- 
tive societies amongst the growers of the cane who will employ qualified 
experts to run the plants. In those instances in which small capitalists have 
taken over/factories originally started by Government, there seems to have 
been a considerable amount of friction which has been injurious to both 
parties. Although a very considerable measure of success has been achieved, 
a great deal yet remains to be done to determine the nature of the organisation 
which should Ws encouraged to carry on and develope this method of preparing 


is so far dealt with in these small mills; yet the results obtained justify Tur- 
ther work on a greatly extended scale.” 

It seems proved, then, that if the area under cane is to be increased, if 
heayy crops are to be grown, and if the present tremendous waste of juice is 
to be avoided, small power plants will have to be introduced in very large 
| numbers. The preliminary demonstration work must be undertaken by 
Government. Progress has been hitherto very slow, except in Madras and 
| Mysore. Every use possible should be made of fakavi, of co-operative finance, 
and of the assistauce of landlords, but it seems that, for some timeto come, 
| the most promising policy would be to encourage small capitalists to crush 
. for local custom. : 
ltmprovements in 15. The subsequent disposal of the juice is the next point for 
igur mann- consideration. oe 

The three main directions in which improvement of the gur-making pro- 


and its 
on 
cess is being attempted are—(1) economy of fuel, (2) production of a better 
, quality of gur, (3) avoidance of waste from burning and skimming. As regards 
the first point, there is no doubt that over quite considerable tracts, the cultiya- 
trash. ‘Lhe Poona furnace has been for long demonstrated in various parts of 
) 
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tors find it possible to boil the gur without other fuel than the megass and 

India, and is an improvement on most local methods. Concurrently with the 

experimental work involved in replacing cattle power by oil engines or gas 

engines, efforts have been made in Madras to improve the arrangements for 

boiling down the juice, and, while finality in this direction has perhaps not 

been reached, great improvements have been effected by the introduction of 

a properly constructed megass-burning furnace, the hot gases from which pass 

under a’series of pans. The price of gur varies a good deal according to 

quality; but the best qualities do not in all cases suit local tastes. There 

is, however, no reason why, with instruction, the ryot should not produce a 

very much better type of gur thar at present. The soft, dirty gur of Bibar 

and the eastern districts of the United Provinces sells for only Rs, 4 per 

maund, while cleaner gur from the northern. districts fetches Rs. 5. The 

. former is mainly in demand for refining, and the production of a better 
| gur in Bihar and the eastern United Provinces districts, with a conse. 
quent rise in prices, would also probably be fatal to the refining industry in the 

. north, This would scarcely be a matter for regret, inasmuch as the 
cultivator turns out gur which fetches a far lower price from the refiner 

. than he could get for a better made article from the ordinary consumer, while 
. the refiner, by dealing with a sugar product which has already passed through a 
3 process which renders it less suitable for sugar manufacture than the juice 
a from which it is made, wastes a proportion of the sugar available in the cane, 





gur for the market. But an infinitesimal portion of the Indian sugarcrop 


The amount of sugar obtained from gur refining is about 44 to6 per cent. 
against 7 to 8 per cent. obtained by direct sugar manufacture from the cane. On 
+he-other hand, the decay of the refining industry has led to a rise in the price 
of molasses from Re. 0-9-6 a maund to three times that price, thereby affording 
a market for Java molasses, at one time a waste product, whilst at the same time 
enabling Java sugar to compete in India on more favourable terms. 

The two main advantages .to the large factory refining gur, as compared 
with the direct process of sugar manufacture are—(1) that the work can go on 
continuously throughout the year, and (2) the heavy capital outlay and recur- 
ring cost of crushing and concentration are avoided. The process as at present 
carried on, both as a sole industry and by cane-crushing factories in order to 
“éxtend their working season, is not likely to die out fora long time, but if 
does not seem desirable to take any special. steps to assist it. 


16. In this note proposals relating to agricultural improvement have beet shaeateee 
proposals, 


given the greatest prominence, They : are generally as follows :— 
The present improvement’ of cane should be encouraged in the southern 


provinces. In the United Provinces, a very special effort should be made by > 
demonstrations, by grants of takavi loans, or by any suitable modification of 


the Formosa system, described in paragraph 3, to induce the people to take up 
the growing of superior canes and to manure them as heavily as the local 
factors of limitation will permit. A no less insistent campaign-should be 
waged in fayour of the small power mill. Takavi, co-operation, hire-purchase, 
and any other suitable system should be employed. Cure shouid be taken to see 
that the machines are inspected often enough to kcep them in good running 
order, and that mistris are made ayailable for running them. Finally, in new 
areas like Burma and Assam, where agricultural conditions are naturally 
favourable, and the encumbrances of tenancy and other rights do not exist, 
every effort should be made by fair offers to induce concessionaires to come 
forward and build up acane industry on modern lines. It seems probable 
that from these areas alone India maybe able to obtain a very -large propor- 
tion of the cane sugar that she now imports. - 
The above measures would undoubtedly lead to or render possible the 
establishment of more sugar factories, and, so far as European-managed 
factories are concerned, liitle more inthe way of help is needed. For the 
benefit of small factories which cannot afford Euroyean supervision, however, 
separate expert advisers should be available forthe United Provinces and for 
Bihar and Orissa. The propaganda of small power mills should not be in their 
hands; it can be carried out as well by a less highly paid specialist with a 
proper staff. The sugar expert's services should be given freely and fully 
to the smaller capitalist, especially at the start of his operations, For the 
conduct of his work, he should be enabled to experiment freely and under 
suitable conditions. He should have a small favtory under his charge for 
this purpose and to train foremen for the use of the factories in his province. 
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APPENDIX D. 


THE DEVELOPMENT OF THE INDIAN TANNING TRADE. 


It has been calculated that in India there are about 180 million cattle Extent of Indian 
and 87 million sheep and goats. Though it is only possible to form an approxi- pear ghar 
mate estimate of the total number of hides and skins which become available, ona meee 
there is very detailed_information regarding the nature and yalue of such 
portion of the supply as is exported, either raw or in the form of leather, 
partly or completely manufactured. The value’ of the exports in the last 
four years extracted from the sea-borne trade returns is given below: — 
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Except to those engaged in the trade, the voluminous figures contained 
in the statistical returns are of little interest ; the history of the foreign trade 
is largely a record of the results of fiscal regulations. The United Kingdom has 
always taken the bulk of the tanned or dressed hides and a very large propor- 
tion of the tanned or dressed skins, while the raw material has gone to those 
countries'which protected their manufacturers by the imposition of heavy duties 
on all but raw products. Till the war broke out, Germany, Austria, and Italy 
were the principal destinations to which raw hides were sent, and roughly 
three-fourths of the raw skins were purchased by the United States, Very 
little information is available regarding the internal consumption of hides and 
skins. Probably half the hides and nine-tenths of the skins available in the 
country are exported. 


2. Hides and skins may be regarded as a by-product of agriculture, the Effects of in- 
supply to the market being but little affected either one way or the other by creasing value o 
the demand. The export trade, nevertheless, has, from the beginning, steadily ™™ ™#terials 
expanded both in volume and value, and even more rapidly in value than in 
volume. Indian raw material fills an exceedingly important place in the 
leather markets of the world. Prices have constantly tended to rise, and 
important changes have thereby been brought about in respect of the internal 
consumption of leather. These will be discussed later on. 

_ A return of the exports by sea from Fort St. George for the year 
1846-47 shows that 48,212 hides valued at Rs. 22,423 were exported to the 
United Kingdom, the average value of each hide being Re. 0-7-5, whilst in 
1912-18 the sea-borne trade returns show that 13,450,918 raw hides wero 
exported from India valued at Rs. 8,05,86,105, or an average of Rs. 6 each. 
ae raw skins in 1846-47 were worth Re. 0-3-2 each and in 1913-14 

e. 1-9-6. 


This increase in the value of the raw material has naturally affected 
rural ecofiomy to some extent by stimulating the improvement of the organ- 
isation for collecting hides and skins. Formerly, they were the perquisite of 
the village chuckler or chamar, who tanned them in a primitive way and 


supplied the needs of the villagers in the matter of leather. The increased value. 


of the hides and the ease with which they can be marketed have led the 


chuckler, in many places, to abandon the tanning business and to sell the hides - 


to dealers for cash. It has also led the villager to dispute the chuckler’s right 


to the hides and to employ him instead as an intermediary in the disposal | 


of them; while he now purchases leather in the open market from the 


agents or middlemen of the organised tanneries and hands it over to a chuckler” 


to make up into whatever he needs. 7 

3. Indian hides differ a good deal in size according to locality and breed ; 
speaking generally, the larger hides come from the Punjab, ‘the north of the 
United Provinces, and parts of Bombay and Madras. The inferiority of Indian 
hides is only partly due to the poor quality of the cattle. Branding depreciates 
their value enormously and, as many of the cattle are used for draught work, 
their hides show signs of wear and tear. Only in the large towns, and more 
especially in the cantonments, are cattle killed for food, and the bulk of the 
hides available are those taken off animals whiclr have died from disease, old 
age, or injury. ‘‘Slaughter-house” is an elastic term and is often applied to 
hides of good quality taken from animals that have died from natural causes, 
but strictly it is only applicable to those obtained from cattle which have 
been fattened up for killing. Slaughter-house hides proper are usually of good 
quality and, in the case of cow hides, might well be used for making sole 
leather; but their number is small. Hindus are very averse from killing 
animals, and they allow their cattle to linger on in sickness and old age. The 
animals suffer and naturally their hides deteriorate, but the most frnitful source 
of injury is the merciless way in which cattle are branded. This is carried 
on to such an extreme that many thousands of hides are absolutely ruined, and 
large numbers of them are depreciated fifty per cent in value through 
branding, which is done to satisfy the owner’s esthetic eye or calm his 
troubled mind. It is supposed to be efficacious in keeping away evil spirits and 
preventing disease, and it is also largely practised as a remedy for many 
diseases, especially in the nature of staggers or fits. 

The prejudice against killing cattle is, however, disregarded in some parts 
of the country. In the Central Provinces and the United Provinces, “ jerked ’” 
meat for export to Burma is prepared on a large scale, and there are a 
number of slaughter-houses at Agra, Damoh, Rahatgarh, Khurai, and other 
places, where thousands of cattle are slaughtered every day, and a trade not 
very dissimilar from that of te meat packers of Chicago is carried on. These 
establishments furnish large numbers of hides of a quality somewhat superior 
to those taken from the animals that die from natural causes, though the 
animals sent there for slaughter are usually past work. 

4. The term ‘skins’ is technically applied only to pelts of sheep and 
goats. Goat skins are larger, heavier, and of much better texture than 
sheep skins. Unlike hides, the majority of skins are derived from animals. 
which have been slaughtered for food, and the pelts are, therefore, in a much 
better condition and will compare favourably with similar classes of skins 
from other parts of the world. ‘The tanning of skins is practically confined 
to Bombay and Madras, and the bulk of the business is done in the latter Presid- 
ency, the tanners of which supplement the local supplies by importing largely 
from other parts of India. The quality of skins yaries very much with the 
season of the year; but, unlike hides, they are generally at their worst during 
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the rainy season when the animals hecome feverish through exposure, and the 

effect shows in the pelts. The hair or wool. grows longer on account of the 

cold, and this leads to loss of tissue, with the result that the pelt is thin and 

papery. The majority of the dried skins are exported to be chrome tanned ; 
in America. or Europe and converted into glacé kid. Skins tanned by the \ 
chrome process do not gain substance like those prepared by vegetable tanning, 
and plump well-nurtured skins are, therefore, in great demand by chrome tanners, 
Anything less than a spread of 75 square feet per dozen skins is regarded as 
unsatisfactory. Moreover, every skin should be at least 21 inches wide, so 
that when converted into glacé kid, it may be possible to cut two sets of 
upper sides from each skin. 


5. It is dificult to obtain information regarding the tanning of leather Establishment of 
in India before the industry came under the influence of western methods. weer ee 
Judging by what is now done in remote districts, where the village tanner is India. 
still uninfluenced by modern methods of procedure, it is probable that the 
indigenous industry was in an extremely primitive condition and that only very 
inferior kinds of leather were produced. Tanneries of considerable size must 
have existed to supply the harness and saddlery for the enormous numbers of 
troops and retainers who were kept under arms by the numerous rajas, zemin- 
dars, and petty chieftains, who formerly exercised more or less independent 
sovereign powers throughout the country. The requirements of the town 
population were probably small and confined chiefly to sandals and vessels for 
holding oil and ghee; but the ryots used large quantities of village-tanned 
leather for water bags, for leather thongs, and for ropes. | 


European methods of tanning hides were first introduced by the military 
authorities to manufacture superior leather suitable for harness and other 
military accoutrements. Contemporaneously in the early forties of last 
century, a French Eurasian of Pondicherry, named D’Souza, introduced im- 
provements in the native methods of preparing skins, He is said to have 
yisited the island of Mauritius and to have there acquired a practical knowledge 
of the French processes of tanning and, on his return to Pondicherry, he started 
a tannery and, a little later, came to Madras and set up several small tanneries 
in the neighbourhood of that city, the products.of which were probably exported 
to England. Of his improvements the most important was the immersion of 
the tanned skins in a both of myrabolams after the ordinary tanning had been 
completed. his prevents a very objectionable change in colour which other- 
wise takes place on the exposure to sunlight of leather or skins tanned with 
avaram bark. There is no clear evidence that from his time till the advent 
of chrome tanning any further changes in the methods of tanning skins 
have been introduced into India. The small demand for highly finished skins 
in India was met by importation from Europe, and the somewhat crudely 
prepared Indian-dressed skins were weleomed by the tanners in Europe as the 
raw material from which to prepare the very best classes of light leather. 


6. The developments of leather manufacture in contradistinction to the Growth of 
light tannages of Madras and Bombay are almost entirely the outcome of peering = 
military efforts to obtain suitable supplies for boots and accoutrements. Where 3 
arsenals were established, tanneries usually followed. At Cawnpore, the 
~Government Harness and Saddlery Factory was started in 1860 on an experi- 
mental scale and, as it proved a success, it was placed on a permanent basis 
in 1867. Shortly afterwards, Messrs. Cooper and Allen started the Govyern- 
ment Boot and Army Equipment Factory and, at the outset, they received a 
considerable amount of financial assistance from Government. A marked 
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degree of success has attended the efforts to develope the leather trade in 
Cawnpore, and, up till the time of the outbreak of war, the factories which have 
come into existence, though largely dependent on the army for orders, were 
by no means appanages to the military department. 


The successful establishment of the industry on a large scale is due to 
the folowing facts :—(1) Cawnpore is a convenient centre for the collection 
of hides from Northern India ; (2) at the outset, there were large supplies of 
cheap babul bark, an excellent tanning material ; (8) the business was in the 
hands of enterprising Europeans ; and (4) their efforts were viewed with favour, 
and largely assisted by Government, who provided.a market in the early days 
for the bulk of the outturn. Working on similar lines, but on a much smaller 
scale, an enterprising Khoja Muhammadan, Adamjee Peerbhoy, established at 
Sion, in Bombay, the Western India Army Boot and Equipment Factory. In 
Europe and America machinery is yery largely employed in tanneries and leather- 
working factories but, although it has been employed on a considerable scale 
in the Cawnpore and Sion factories, elsewhere, till quite recently, it was 
conspicuous by its absence in the Indian tanneries, which produced the whole. 
of the half-tanned leather and skins that bulk largely in the export trade of 
the country. 


7. The action of various chemicals on hide substance has been the subject 
of scientific investigation for many years past and, about 1595, the method of 
producing leather by means of chromium salts was thoroughly established in 
‘America on a commercial basis. The process was also taken up on the Conti- 
nent and, somewhat more slowly and at a rather later date, by English tanners. 
Some experiments were made in India both in Cawnpore and Madras; but 
they. resulted in nothing practical till, in 1903, the proposal was made in 
Madras to use leather prepared by this process for water bags for the country 
mhots. The experiments proved successful and resulted in the establishment 
of a Government factory, in which chrome leather was manufactured on a 
considerable scale and applied to a variety of purposes in place of bark-tanned 
leather, The history of this factory will be found in Appendix J. That it 
was prematurely closed there seems to be no doubt, as the progress of chrome 
tanning in India has been much slower than it is reasonable to anticipate would 
have been the case had Government assistance in pioneering the industry been 
given fora longer period. The developments have followed the line of least 
resistance, and, in the hands of private individuals, immediate profit has 
naturally been of greater importance than ultimate development. Of the 
chrome tanneries which were started, seven or eight haye survived the initial 
difficulties and are now mainly employed on the manufacture of leather for 
sandals and boots and shoes. The manufacture of black and brown box sides 
has been developed on a considerable scale, and this completely finished. leather 
has found a profitable market in Great Britain. 


At the outset, it was thought that there would be a yery large market for 
chrome leather for water bags, but progress in this direction has been compara- 
tively slow. The rise in the price of leather has led the ryots to use light iron 
buckets, and competition with them left comparatively little profit to the 
chrome tanner. The Madras Tannery was the first in the south of India 
to introduce the use of machinery in the tanning processes, and the success 
with which such machinery has been working has led to its adoption to 
some extent in bark tanneries. This latter development is a matter of some 
aes as it has engendered a more progressive attitude amongst the Indian 
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8. Evidence of this is visible in the success which has attended the efforts Efforts of the 
of the Indian Munitions Board to stimulate the manufacture in India of rage Boars 
certain classes of leather goods previously imported from abroad. The scrutiny manufacture of 
of applications for priority drew attention to the possible market for locally leather articles. — 
manufactured roller skins, picker bands, leather belting, and raw hide pickers. 
Early in June 1917 the Board accordingly informed Indian firms that if they 
could satisfy it, by production of suitable samples, that these articles could be 
made in India, priority applications for import from abroad would be refused. 
A number of the more recently established tanneries of the improved type took 
the matter up with most encouraging results and, with regard to roller skins and 
picker bands, it is understood that they have no difficulty in disposing of their 
outturn. The manufacture of leather belting and of raw hide pickers proved a 
matter of greater difficulty, and experiments are still in progress. Excellent 
belting has been made from specially selected hides, but the general average is 
not yet up to the required standard. In regard to pickers, the large sizes used 
on jute looms are working satisfactorily, but the smaller pickers for cotton 
looms still leave much to be desired. 


9. The position of the leather trade in India at the present time may Effects of the 
now be summed up briefly. The highest developments of manufacture at the war on the 
outbreak of war were to be found in factories most intimately associated with pater trades. 
the supply of material for military purposes and in the smaller tanneries 
devoted to the production of chrome leather. The bulk of the leather 
made in the country was either for internal consumption and of inferior 
quality or for export as half-tanned leather, to which the trade applied the 
term ‘ East India Kips’. Practically, the export trade was confined to Madras’ 
and Bombay, and was chiefly to Great Britain and, toa much smaller extent,! 
to the United States of America and to Japan. 


Some time after the outbreak of war, the value of the ‘ East India Kips’ 
as upper leather for army boots was realised in England, and efforts were made » 
to increase and regulate the supply. From August 1916 the Indian Govern-! 
ment, at the request of the War Office, assumed complete control of the trade 
and took over from the tanners the whole of their output. The arrangements’ 
made by the Commerce and Industry Department were transferred to the 
Indian Munitions Board, after its creation in March 1917. In pre-war years, 
the exports were below 200,000 cwt., of a value of less than two crores 
of rupees. In the year 1917-18 they reached 860,000 cwt., of a 
yalue approaching five crores of rupees. Roughly, in four years, the output of 
the Indian tanneries for this class of leather only has been doubled. The 
contro] of the trade has enabled some minor, but very important, improve- 
ments to be effected, the chief of which are the prevention of adulteration and 
the elimination of faulty flaying. ‘his great development of hide tanning 
has been accomplished in the face of graye difficulties due to inelasticity 
in the supplies of tanning bark, and it has been necessary to take action in 
several directionsto maintain the output of tanned hides. The Indian export 
trade in tanned hides and tanned skins was confined to the south of India 
where the bark of Cassia auriculata, known in Madras as avaram and in 
Bombay as tartcad, is obtainable. Elsewhere, the cost of railway freight 
makes tanning with this bark commercially unprofitable. The increased 
demand for tanning materials has led to a great rise in prices and has more 
than doubled the cost of tanning. The attention of Local Governments has, 
therefore, been directed to the urgent necessity for measures to increase the 
supplies of avaram bark, either by more careful collection or by cultivation on 
an extensive scale. To meet the increasingly urgent demands of the military ths 
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authorities for more leather, it became necessary to prohibit the tanning} of 
skins, which not only rendered available for hide tanning the bark previously 
used for skin tanning, but led to many of the skin tanners taking up hide 
tanning instead. ‘fhese measures have produced immediate results; but 
attention is also being directed to the provision of substitutes for avaram bark. 
‘Yo this end, the Indian Munitions Board has entered into an arrangement 
with the Esoviet Company at Maihar in Central India, whereby it- has taken 
over the experimental tannery and the staif employed on research work, and 
it has purchased a tannery in Allahabad with a view to ascertaining the com- 
mercial value of the conclusions reached im the research factory, Promising 
results haye already been obtained from a yariety of mixtures of Northern 
and Central India tan-stuifs and it is anticipated that, ultimately, it will be 
possible to provide tanning material of as good a quality as avaram bark for 
a great extension of tanning in Northern and Central India. As will be | 
seen in the sequel, the success of these efforts to develope fresh supplies of 
| tanning materials will greatly strengthen India’s position in the leather trade 
) after the war. 
- Possibilities of 10. ‘he problem of the future is how fo obtain for India a larger share 
| eich page in the work of preparing her abundant raw material for the market,. The limits 
| of reference preclude any discussion of the tariff question and, though the 
) trade has been, and will continue to be, affected by whatever fiscal policy is 
adopted, in what follows it is assumed that if sufficiently good finished material 
, be produced, it will be possible to sell it at profitable prices. ‘The steady rise in 
| the value of Indian hides in the years immediately preceding the war may be 
reasonably accepted as evidence that the demand for the commodity was in 
excess of the supply, and it may be contended that the contribution to the 
world’s markets which India is able to make is of sufficient importance to 
enable her to dictate in what form it shall leave the country, 

‘The position is perfectly clear. ‘here isa very large, but limited, supply 
of Indian hides, which was not sufficient to meet the demands made upon it in 
pre-war times, and it may be confidently anticipated that these demands will 
increase after the war, owing to the diminution in the number of cattle in 
belligerent countries, It seems certain, therefore, that for along time to come 
there will be a very serious shortage of hides and leather. From the Indian 
) raw material, by the exercise of skill, experience, and technical knowledge, 

a valuable leather can be made either on the Continent, in Great Britain, 
or in India. If it is made in India, by exactly the quantity made will the 
stock of hides available for export be diminished. For India to obtain 
advantage from the situation it is necessary to make as good a leather out 
here from the local hidesascan be made from the same hides elsewhere, 
The production of an inferior quality of leather will involve heavy loss, as 
it will only fetch a low price in competition with good leather made from 
similar material. ‘There must, therefore, be no waste in this direction. 

It is, therefore, not altogether unreasonable to assume that the future 
of the Indian leather trade can be usefully discussed without any reference 
to tariffs, although these will of necessity play an extremely important part 
in the transition period.during which the export trade is being changed from 
one mainly in raw hides to one of tanned hides or finished leather. 

Necessity tor 11. While the best Indian raw hides are distinetly inferior to the best 
expert investi- produced under more favourable conditions in temperate climates, the Indian 
goat skins are of high grade and suited for first-class work, But from these 
skins Indian tanners haye not so far been able to produce finished goods of 
anything like the quality that can be manufacturedfrom them in Europe and 
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America. In explanation of this, it has been alleged that in India it is 
too hot to produce first-class work, and there is no doubt whatever that the 
high temperature of the soaks and lime pits is a disadvantage. Tanning under 
tropical conditions has never been varefully studied by experts with both a 
scientific and practical knowledge of the trade. The experimental tannery 
started by the Department of Industries in Madras was the first practical 
recognition of the necessity for such work. It is unfortunate that, for reasons 
arising out of the war, there has been delay in taking up this matter, and it is 
unquestionably urgent that the obstacles which have hitherto prevailed should 
be overcome as soon as possible. It may almost be accepted as axiomatic that 
the development of the Indian leather trade can only be accomplished by 
bringing to its assistance technically trained men, qualified to deal with the 
local problems and capable of modifying European and American methods to 
suit local conditions. 


It is obvious that India cannot afford to neglect any of the advantages 
enjoyed by the tanning trade in other countries, and it may be regarded as 
essential that adequate provision should be made, as early as possible, for the 
investigation of tanning methods in India. The Madras experimental factory 
wasastep in the right direction; but it was started on a scale that is now 
inadequate to meet the more urgent situation which has arisen since it was first 
proposed. 

The experimental work at Maihar under the Indian Munitions Board has 
already been mentioned and the results obtained so far are suiliciently promising 
to warrant its continuance with a stronger expert staff. We understand that 
Maihar was selected by the Indian Munitions Board because important 
researches had already been started there and the expense of establishing a 
new laboratory and factory could be avoided, but it will be necessary to 
consider later the locality most suitable for a permanent research station. If 
found necessary, these experimental investigations should be transferred to a 
site better adapted for the wider scope of the work now contemplated, Already, 
we understand, no little inconvenience has been caused by the distance between 
the research work at Maihar and the commercial experiments which are in 
progress at Allahabad. The conditions in India in respect of the supply of 
raw material, both hides and skins and tan-stuffs, vary considerably, and it is 
possible that there may be seope for combined research laboratories and experi- 
mental tanneries at such centres as Calcutta, Madras, Allahabad, and possibly 
Bombay. It will also probably be necessary, when the research work has 
yielded the expected resulis, to establish Government tanneries elsewhere, in 
which to demonstrate the yalue of the new tanning materials and the changes : 
in tanning practice involved in their use. We contemplate that, ultimately, 
these factories should be banded over to private enterprise, but uot while 
they are found to serve a useful purpose either by way of demonstration or as 
training centres. 

12. The question arises as to what provision should be made for the Proposals for 
technical instruction of men who will afterwards be in charge of tanneries, training Indian 
Neither experimental nor demonstration factories are suited for such work, and 
it is not advisable to use them for this purpose. 

Hitherto, the Indian trade has been run by misiris possessed of much 
practical experience, but absolutely ignorant of the most elementary knowledge 
of the principles underlying their practice. 1t is generally recognised that 
this can no longer continue, and that if India is to gain the position in the 
leather world to which she is entitled by reason of the abundance of raw 
material at her command, the tanning and leather industries must pass under 
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the contro! of expert technologists, and scientific methods must replace empir- 
ieal and rule-of-thumb working. Tanning is a chemical industry, in certain 
stages of which bacteria play an important part, and those who, in the future, 
would control the industry must be capable of understanding the scientific 
principles underlying its ‘technique. This means that the students before 
admission to the tanning trade school should have received a séientific educa- 
tion and should possess a fair knowledge of physies and chemistry. We may 
take it that the expert tanner of the future should be a graduate in science, and 
it will be best that his technical studies should only begin after he has com- 
pleted a university course in purescience. The training in technology must be 
followed by work in a factory to gain practical experience. These tanning 
trade schools should be placed alongside the research institutes, which we 
contemplate will be necessary, and they should be linked up with a college of 
science on the one hand and a tannery on the other. Ideal conditions would 
suggest that they should be established in centres of the tanning trade which 
possess science schools of the highest grade. In such places it would then be 
convenient to carry on all the work connected with the scientific development 
of the tanning industry, and the experts dealing with the various branches 
would be in close touch with one another. There would be the experimental 
laboratories in which investigations would be going on. Adjoining them, but 
under independent control, would be the tanning trade schools and, as near as 
industrial considerations and municipal regulations permit, should be the ~ 
factories in which the processes worked out in the experimental laboratories 
would be tried, and where the students from the trade schools would acquire 
practical experience. 


The inferior quality of Indian products is also due to the inferior skill and 
knowledge of the Indian workmen, especially in respect of the finishing of 
leathers. Outside the factories engaged on military work, and outside the few 
small ones which have sprang up asa result of the Madras efforts to introduce 
chrome tanning, neither currying nor finishing leather is understood or prac- 
tised, and whatever work is necessary in this direction is undertaken by the 
Indian chuckler, as » preliminary to the actual work of making the article 
which he hasin hand. This ean be remedied in the demonstration factories 
if skilled workmen are obtained from Europe to act as instructors. 


15, The imports into India of finished leather and of goods made from 
leather are not unimportant, but many of them are the products of specialised 
factories, which it will not pay to establish in this country till the demand is 
yery much greater than it is at the present time. ‘Vhese imports include :— 


(1) Boots and shoes to the value of three or four hundred thousand 
pounds a year, of which probably two-thirds might well be made 
in the country, : 


(2) Belting: the yalue* of the imported leather belting is very con- 
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India from selected hides. From the average raw material avyail- 
able it is certain that India will not be able to compete in 
quality with imported belting, and it is, therefore, unlikely that 
there will be any serious deyelopment in the direction of replae- 
ing imports by local manufactures, 
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(3) High-class finished leather and heavy leather: the imports are not 
very large; but it is hardly likely that they will be replaced by 
leather of equal quality tanned in the country. 

(4) Finished skins are imported in large numbers, but there is absolutely 
no reason why, when skin tanning is properly carried on, these 
should not be almost entirely nade in the country, 


The textile mills rsquire large numbers of roller skins, and hitherto these 
have been imported ; but, owing to the stress of war, they are now being made 
in the country, and in the future importation should entirely cease. The same 
should be the case with other mill requisites, such as picker bands and raw hide 
pickers. 

The rest of the imports, including saddlery and harness, are of a miscel- 
Janeous character, and though some may ultimately be replaced by zoods of 
equal quality manufactured in the country, it is likely that the bulk of these 
will increase with the growing needs of the country rather than diminish. 


The internal consumption of Indian-made leather is by no means accurately 
known. There are few parts of the country in which the yillage tanner does 
not still exist, and there are many small local tannories of a slightly improved 
character in the south of India from which the agricultural population gets 
what it wants. 


By far the most important item for which leather is required in India is 
the water bag by which water is lifted from millions of wells for the irrigation 
of the fields. To an appreciable extent, in recent years, iron buckets have 
replaced leather, and efforts are now being made to introduce cheaper fabries 
made from vegetable fibres. It is not improbable that the use of leather for 
this purpose will steadily decrease, and, if such be the case, it will increase the 
visible supplies of hides on the market. / 

The Indian demand for boots and shoes and sandals is on the increase ; 
but it is small as yet compared with the vast population. That it will grow 
in the future is a certainty, and it is likely that for boot uppers and sandals 
chrome leather will be very largely used. Chrome sole leather has been extens- 
ively triedand has proved extremely durable, and, ina country where paye- 
ments do not exist, the objection that it is slippery in wet weather has not the 
force which has practically precluded its use for footwear elsewhere, 


The Indian tanning trade must, therefore, look to foreign markets for the 
sale of its products, and the quantity of raw material is so enormous that it will 
ultimately need very many large establishments to deal with it, and a high 
degree of specialisation seems ai least possible, 


14, There is not the smallest doubt that foreign countries will endeavour guggested deve- 
to secure the Indian raw material and to refuse Indian-manufactured leather, lopments of 
asin the past. Assuming, however, that they cannot get the former, they ee 
will undoubtedly accept the latter. Future developments must to a largo sianafesters! 
extent depend upon the work done in the experimental factories which have 
been recommended ; but already sufficient*experience has been accumulated to 
show that it is possible to export from India finished leather which meets with 
a ready market in the United Kingdom. The export of black and brown box 
sides has reached considerable dimensions, and it is unfortunate that the 
exigencies of the military situation have temporarily put a stop to this 
business. A considerable proportion of the Indian cow hides is eminently 
suited for this class of work and, if it is taken up ona sufficiently large scale 
under the control of experts in this branch of the leather trade, there are 
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reasonable prospects of a very extensive commercial development. A large 
capital will be required to carry on the industry, as this branch of tanning 
requires workshops equipped with modern machinery. Two important factors 
will determine the best sites for this branch of the trade :— 


(1) The factory must be situated at a centre conyenient for collecting 
the raw material, and this centre should, if possible, be a port 
where power can he cheaply generated. 


(2) There should bein the neighbourhood a sufficient population of the 
~ castes willing to work in a leather factory, and capable of being 
converted into skilled workmen by careful training. The 
suburbs of both Caleutta and Madras probably best fulfil these 
requirements, and it is recommended that attention should first 
be drawn to them as possible sites for the factories which, we 

hope, will be started. 


As has been already indicated, the skins exported from India are of 
excellent quality ; but the attempts to produce finely dressed skins in India 
have hitherto proved a failure. It is alleged that this isdue to the climate, 
but we are unable finally to accept this verdict. Experimental work under 
the direction of highly qualified men should be undertaken, and there is little 
doubt that it will result in success, and in the future it is reasonable to hope 
that glacé kid; which is now largely made from Indian goat skins, will be 
exported ; also that other finished leathers, such as moroccos, roans, calf skins, 
and roller skins, will be manufactured not only to meet the needs of India, but 
to supply those of other countries. 

It must, however, be admitted that a very large amount of preliminary 
work has yet to be done before this branch of the trade can be established so 
as to compete with the products of countries in which the manufacture is 
now carried on. 


15. Till the war is over, and it is possible to form some idea of the 


of India atter the international adjustments which will follow, it will be difficult to propose, 


even in broad outline, the policy which India should adopt to secure for herself 
the advantages arising out of her resources in hides and skins. The outstanding 
feature at the present moment is the large increase in light tanning, but this, 
owing to the scarcity of suitable tanning materials, has to some extent been 
accomplished at the expense of the skin trade. The continuance, therefore, of 


the present expansion after the war depends, so far as India is concerned, _ 


on the success of the measures which have been taken to provide further 
supplies; also on whether the external demand for these light tannages for boot 
uppers remains when military orders cease to dominate the situation. It may 
be taken as practically certain that there will he a very large increase of 
tanning materials; but it is less certain that the demand for light tannages 
will continue on the present scale, and of course much less certain that it will 
increase. For civilian footware chrome-tanned uppers are now mainly em- 
ployed, and there is little prospect of,any change in this. In the years imme- 
diately preceding the war Germany exported to Great Britain on an average 
more than a million pounds worth of this class of chrome leather and 
over £400,000 worth of enamelled or patent leathers. Presumably .these 


_leathers were largely made from raw materials exported from India, as the 


German imports were eminently suited for the purpose. In the future, it may 
be anticipated that this trade will not revive, and that the English market 
will either be supplied by home tanners working with raw hides imported 
from India, or by Indian tanners, provided the latter can turn out a finished 


364 


product of suitable quality. What will actually happen, apart from fiscal : 
regulations, will to a large extent depend upon the manufacturing capabilities 
of India. 

The depreciation in the value of money has been much smaller in India 
than in Europe, and it is unlikely that for a long time to come there will be 
_ any serious depression in the present high range of prices. This must 
naturally benefit countries whose currency has been but little affected, and 
especially those in a position to do a large export trade. The wages of labour 
have risen in Europe and must be maintained at a much higher level than 
prevailed before the war. Relatively to the western world, therefore, the cost 
ef manufacturing operations will be less in India than was formerly the 
ease and, to the extent that this is true, Indian industrial development will 
be encouraged. India has greatly benefited in recent years by her growing 
importance as a source of raw material for the leather industries. In the 
future, her position should be even stronger, and it seems almost certain to us 
that western countries will be prepared to take whatever we are in a position 
to offer; whether it be raw hides and-skins, half or lightly tanned leather, 
or highly finished products ready for the manufacture of leather goods. To 
obtain to the full the advantages of the position, it may be necessary to 
have recourse to retaliatory fiscal regulations; but though the discussion of this 
is outside our province, we do not consider that there is likely to be much 
hesitation in applying them. So far'as bark tanning is concerned, great 
progress has already been made, and further developments may be confidently 
anticipated. On the other hand, for chrome tanning but little has been done, 
and it is to that branch of the leather trade that attention should be directed. 
Finally, it is necessary to train workmen in large numbers in the currying 
and finishing of leather and in skin dressing. The general lines on which 
Government can best promote industrial progress are explained in our report, 
and they can be applied to tanning and leather dressing. Only here it must 
be pointed out that the need for immediate action to take full advantage of 
the situation is urgent, and that private enterprise is keenly interested and 
only requires intelligent guidance, 

16. We may now state concisely the conclusions we have reached. India gonelusions, 
produces a very large, but not definitely ascertained, number of hides and skins 
which are accounted for under the following heads:— ~— 


1, Those wasted in rural areas by the carelessness of the local chucklers, or 
owing to the fact that the hides themselves have become valueless. 

2, Those made into inferior leather by the village tanners. 

3. Those made into a good class of finished leather by modern tanneries, 

4. Those half or lightly tanned and exported. 

5. Those exported as raw hides, 

6. Those exporied as finished leather, and chiefly as chrome box sides. So 
far, these exports haye been insignificant in volume, but they 
are of great importance as indicating future possibilities. 

There seems to be little doubt that after the war new tanneries will be 
started to produce finished leather for export, and their fate will largely depend 
upon the quality of the leather which they turn out. Here Government can 
render valuable assistance by assuming to a large extent responsibility for the , 
technological investigations which have been indicated. Success will result in 
an improvement of the industry all along the line, beginning with a decrease of 
waste in rural areas and the diversion of the hides used by the village tanners 
to modern tanneries, in which a better class of leather will be produced. ‘There 
wiil obviously he an increase in the amount of visible raw material; but 
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whether this will be sufficient to mect the growing requirements of the country 
is a matter on which no definite opinion can’ be expressed. The general 
improvement of the technique in tanning will lead to an increase in the 
exports of finished leather and to a corresponding decrease in the exports of 
hides. The extent to which exports of finished leather will grow will depend 
upon the demand from foreign markets not closed by tariffs, and on the 
extent to which protected markets can be forced to accept leather made in 
India. Judging by the very great value of the imports of leather into Great 
Britain from the Continent and from America in the years immediately pre- 
ceding the war, there is obviously a very important market open to Indian 
tanners if they can manufacture material of sufficiently good quality. Access 
to the protected markets is a matter of less certainty ; but there are powerful 
means which will doubtless be used to ensure it, The position of the mann- 
facturer of half or lightly tanned leathers is less assured. He should be 
prepared to meet the contingency of a possible decrease in the demand for his 
prodacts ; and this he can best face by being in a position, if necessary, to 
direct his energies to the production of chrome leathers, 


APPENDIX E 
" THE MANUFACTURE OF GLASS IN INDIA. 


1, The history of the various attempts which have been made during the present position 
last 20 years to establish the glass industry in India is extremely instructive, of glass industry 
and well worth the careful study of any one interested in the development of # India. 
the natural resources of the country. It is a record mainly of failure, and such 
success as has been achieved by a certain number of factories is due entirely to 
the abnormal conditions created by the war. The cessation of imports from 
Belgium and enemy countries, and the great scarcity and dearness of freight, 
have created a position in which about a dozen small factories have found it 
possible to work with some degree of success. Almost all of them are run on 
identical lines, and they mostly draw their supplies of raw materials from the 
same sources. Direct inquiries have established the fact that some of them are, 
while others are not as yet, working at a profit, and the general conclusion must 
be that the industry is still on a very precarious basis, and that its continuance 
will be seriously affected by a return to peace conditions, although the improba- 
bility of pre-war prices or freights being reached till some time after the war is 
a factor in its fayour. War profits and increasing practical experience haye 
greatly strengthened the position of manufacturers; but the technical 
knowledge at -their disposal is limited, and rapid progress is only possible if 
adequate steps are taken to remedy this defect. 

2. The glass industry, even in its simplest forms, is highly technical and Reasons for past 
can be efficiently carried on only by scientifically trained managers and expert failures. 
workmen. ‘The present stage has been reached by importing men, only partially 
equipped with the necessary qualifications, from Europe and Japan, and by 
sending Indian students abroad to pick up what knowledge they can. The 
glass industry is a closed trade and its secrets are carefully guarded, so that the 
latter method has not proved conspicuously successful. More has been accom- 
plished by the men brought out; though their failure to secure commercial 
success for their employers has generally exposed them to unduly severe 
criticism. They were practical men accustomed to working under conditions 
different from those prevailing in India, and their technological skill was quite 
inadequate to solve the problems presented by a new country. Moreover, they 
had to produce results as quickly as possible, and were not given sufficient time 
to make themselves acquainted with the local. factors, such as climate, raw 
materials and the potentialities of the untrained labour available. 


It can hardly be questioned that among the imported men, chiefly from 
Austria and Japan, the Japanese have achieved the greatest measure of success, 
as they have introduced a small direct-fired pot furnace suitable for melting 
soft glass, which has been generally adopted with satisfactory results, and they 
are responsible also for the present supply of trained glass blowers. The gas- 
fired regenerative furnaces of the Siemens’ type were naturally introduced by 
the continental experts ; but they require the employment of a higher grade of 
fire-resisting material in their construction than until recently was ayailable, 
and also more skill and experience in their actual working. Quite a number 
have been erected and have failed ; but some egree of success has latterly 
attended the work of an Austrian, by name Mozina, who was first brought out 
as a glaes blower to the Rajpur factory, was subsequently employed.at Jubbul- - 
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pore and‘Allahabad, and is now at Firozabad making bangle glass im a4 ten-pot 
was-fired furnace at the Indian Glass Works in that town. 
3. The demand for glass in India is tosome extent indicated by the imports 
in the sea-borne trade returns which-are classified under the following heads :— 


1913-14, 1916-17, 1917-18 == (Erv 
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The effect of the war is shown by the figures for 1916-17 and 1917-18. 
But the returns are only comparable, if it be remembered that values have 
increased enormously, and it can be safely said that India is now importing 
less than one-half the quantity which came into the country in the year 
immediately preceding the outbreak of war. ‘The glass manufactured in India 
ischiefly bangle glass, almost exclusively made at Firozabad, where six factories 


_ turn out about 15 tons aday, and soft glhss for such ‘articles as lampware, 


tumblers, jars and earboys. No data are available from which an accurate 
estimate vf the outturn of all the factories can be framed, but from the values 
furnished by the owners of some factories it is probable that the total output 
for all India is now worth about 20 lakhs of rupees a year. This is nob a 
very encouraging result after an expeniliture of probably not less than 50 lakhs 
of rupees in the various attempts which have been made to establish the 
industry. But it is sufficient to suggest the possibility of great expansion with 
proper help and guidance, 

4, With these preliminary remarks, we may pass on to a more detailed 
discussion of the various problems which must be solved in the immediate 
future, if the Indian glass industry is to be placed on a more permanent 
basis. ‘These may be classified under the heads :— 

(1) Raw materials ; 
(2) Direction ; 

(3) Labour; 

(4) Climate ; 

(5) Location ; and 
(6) Markets. 

Consideration of these factors will show clearly the necessity of co-ordinated 
research by a properly equipped Government Department of Industries. 

5. The mostimportant raw materials are sand, lime, soda, fireclay and 
coal. For the last it may be presumed that Bengal will continue, as at present, 
to be the chief source of supply; but in regard to the main constituents of 
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glass — sand, lime and soda—it is by no means certain that "further prospecting 
work would not reveal new and possibly more suitable sources of supply. 
Most of the existing glass works depend upon the sandstone found at Logra, 
about 11 miles from Naini, and it is used in factories as far apart as those 
at Ambala, Allahabad, Talegaon and Bombay. Suitable sand has also been 
found, and used at one time or another, at Jejo in the Jullundur district, at 
Jubbulpore, and at Ennore near Madras. Lime of suitable quality occurs more 
frequently than sand , but it is by no means conveniently distributed in refer- 
ence to the majority of the glass works, and its cost is an item still susceptible ; 
of considerable reduction. A cheaper source of soda is, however, a matter of 
much greater importance, and to this end attention may be seriously directed 
to the usay soils of northern India, which contain both the carbonate and the 
sulphate. The quantity available is large; but it is doubtful if the deposits 
are anywhere rich enough to make it worth while to extract these salts. 
Although perhaps a forlorn hope, the investigation should nevertheless be 
undertaken. 


In respect of both: furnaces and crucibles or pots, the Indian glass manu- 
facturers have so far been at a great disadvantage, since, in order to obtain a 
reliable material, they have had to import either from Europe or Japan;_ but 
matters are improving under the stimulus given by the development of the iron 
and steel industry. Jubbulpore and Kumardhubi are the two Indian centres 
of greatest moment in respect of the supply of fire-resisting materials; but it is 
doubtful whether as yet the best results have been obtained from the clays and 
minerals available. Local attempts are being made by the managers of most 
glass works to prepare their own pots, but so far with limited success, and the 
industry is still toa very undesirable extent dependent upon Japanese ware. 
The temperatures in the Indian glass furnaces are by no means high, but the 
wear and tear of the inferior material employed greatly adds to the cost of 
production. 


6. By a process of trial and error, a method of manufacturing glass from Direstion. 
Indian raw materials has been evolved; but, as already stated, it is only 
profitable because of the abnormal state of the market. The present stage is 
obviously transient ; but it is important, inasmuch as it gives some degree of 
confidence to capitalists to move forward, and it provides an opportunity to 
train blowers and workers in glass. There is no one in the country capable of 
developing the industry adequately either on its technical or commercial side. The 
economies of the glass industry have doubtless been studied with care by those in 
the trade; but the conclusions have never been published, and to a large extent the 
data on which they are based are not available. It isheld by some that the glass 
industry should be located near its market; by others that it should be near the 
source of the supply of raw material, particularly fuel. These are opinions based 
upon inadequate data regarding the cost of carriuge to assemble raw material 
and to distribute the manufactured goods. It is possible that the selection of a site 
should be governed by other considerations, of which a free supply of labour 
may be the most important, though again it may be largely influenced by 
climate. Much might be learnt by a study of the distribution of the glass’ 
industry in other parts of the world, and information could be collected which 
would throw some light on these debatable points. It seenis necessary that 
this should be done; and it is certain that it can only be undertaken at 
Government cost, as it will involve expenditure which cannot be balanced by 
commercial assets, , ad 


The industry so far has been developed in a haphazard way, and. without , 
that preliminary investigation by qualified experts which is essential (o meet 


Labour. 


conipetition from other parts of the world. It is not desirable thatthe present 
state of affairs should continue. Such success as has already been achieved 
has been purchased at too great a cost, and the future is likely to be barren if 
more intelligent and less expensive methods are not introduced. The glass 
industry is the result of experts working in co-operation, and there is no such 
individual as the “glass expert,” capable of expressing an authoritative opinion 
on all the points which must arise in pioneering the industry in a country 
where it has not hitherto existed, and which possesses no marked natural 
advantages to help it in the initial stages. An organisation is wanted to take 
up the whole industry, including men who can deal with the furnace problem, 
the preparation of refractory materials for furnaces, crucibles and pots, the 
chemistry of glass, the manipulation of the crude product and its conversion into 
finished forms, whether by skilled blowers or by highly complex and semi- 
automatic machinery. 

It is impossible to say meanwhile whether the future of the industry in 
India lies in the small factory and the development of the skill of the operative, 
or in the establishment of large works and the extensive employment of machi- 
nery. Preliminary enquiries by competent economic investigators are required 
io determine tentatively the best method of procedure, and, with these results in 
hand, technical experts should be called in to review the situation and indi- 
cate the direction for further efforts. _Protective tariffs may bolster up the 
existing factories, but they will prove ineffective, unless they give rise to 
scientific inquiry and expert treatment of the many problems involved. To 
establish a tariff and then to trust to private effort is not likely to be productive 
of satisfactory results. Clearly, the State should take the lead; employ the 
experts, and place them in charge of practical work ; and if tariffs are employed, ~ 
it should only be so far as is necessary to protect the industry in it#in- 
fancy. 

7. The glass blower is a skilled workman whose training is unusually 
costly, as in the process of acquiring his skill, not only does he waste a large 
amount of raw material, but it is raw material which has to be maintained at 
a high temperature. A good deal of experience has been accumulated in India 
regarding the training of glass blowers ; but it has not yet been sifted carefully 
to-ascertain what general principles emerge for future guidance. Every factory 
complains of shortage of labour and the difficulty in training fresh hands, 
Useful work has been done by the Paisa Fund at the Talegaon glass works, 


_and it is certain that the recent developments of the glass industry in India 


haye only been possible by reason of the blowers trained in this factory. At 
present the glass blower dominates the situation, and there is much friction 
between masters and men. No great amount of progress is possible without a 
much larger number of blowers, and as the training of each man is a heavy 
expense, masters are reluctant to incur it without some guarantee that they will 
reap where they have sown, Factories might be subsidised by Government to 
do more work in this direction ; but what is more likely to prove effective is 
the institution of a system of apprenticeship, whereby the master engages to train 
apprentices in the art of glass blowing, and in return secures a lien on their 
services for a period sufficiently long to recoup him for his initial expenditure. 
Experience seems to indicate that boys between 12 and 14 may be taken on as 
apprentices, and that in a year or two they become sufficiently expert with the 
blowpipe to turn out blown glass of marketable quality. Seven years was usually 
the period of indentures in England before the days of polytechnics and technical 


_ schools, and it is believed to be still the customary period in many trades, especi- 


aliy those which are closely governed by Trades Unions. A seven-year system of 
apprenticeship might, therefore, well be adopted in the Indian glass trade, and 
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there is no doubt that, with suitable provision for remanerating the apprentices 
fairly in proportion to the degree of skill they acquire, it would he popular. 
Whether the apprentices should be bound to the proprietor of the factory or to 
the master glass blower is an open question. Unless the master glass blowers 
haye an interest in the matter, it is hardly likely that they will prove efficient 
instructors of the apprentices. ; 


_ 


8. Experience also seems to show that climate is not such an important Climate. 


factor as was originally supposed, and no real difficulties with labour have 
occurred which can be attributed to the high temperatures that prevail during 
the greater part of the year in India. It is necessary, however, to close down 
for a short period in order to rebuild and repair the furnaces, and this might 
well be done in the hot weather. Though climate may be no very serious 
matter in the working of a glass furnace, sofaras the human element is 
concerned, it by no means follows that it can be neglected in considering the 
design and construction of the furnace itself. 

The high temperature of the air, when combined with a high percentage 
of humidity, probably affects the working of the furnaces very unfavourably, 
and it is possible that not a little of the irregularity in the quality of the 
product turned out in the Indian glass works is due to this cause. -The effect of 
moisture on the working of the blast furnaces in America is well known, and 
in certain parts of the country the air supplied to these furnaces is artificially 
dried with great advantage. No evidence regarding these conjectures has been 
brought forward by Indian glass blowers, and it is only suggested that the 
point is worth investigation. For instance, before establishing large glass 
works in the neighbourhood of the coal fields of Bengal, where the atmosphere 


for many months in the year is very humid, it would be desirable definitely to. 


ascertain to what extent the humidity of the atmosphere is likely to be prejudi- 
cial to the satisfactory working of the furnaces, 


9. One object of this note is to draw attention to the absence of informa- Location. 


tion which ought to be available regarding the conditions under which glass can 
be made in this country, and to point out that this unfortunately has not so far 
been collected. ‘Till the economics of the industry have been carefully studied, 
till all the sources from which raw material can be drawn have’ been inyvesti- 
gated, and till the effect of the climate upon the working of the glass furnaces 
is determined, it is impossible to indicate the best location for the glass indus- 
try. The question ought to be studied in a scientific way, and not left to be 
determined by the evolutionary process of the survival of the fittest. 

The cry for protection, especially for infant industries, is partly engen- 
dered by the haphazard way in which pioneering work has been done in the 
past. The question of protection is not now under discussion, but it is relevant 
to point out that there is much less necessity for it when proper preliminary 
investigations are made previous to the actual starting of work. There can 
hardly be any doubt that the very meagre results, which have attended the 
efforts to establish new industries in India, have been due to the lack of this 
essential precaution. The glass industry is a conspicuous example of the 
unscientific, whilst the steel works at Sakchi are an equally conspicuous 

‘example of the scientific, method of starting new industries. The splendid 
financial results in the latter case are largely due to the war; but there is no 
reasonable doubt that, even if there had been no war, these steel works would 
have eventually been a very successful commercial undertaking. At the presefit 
moment, all that can be said with regard to the location of the glass ind 
is that the balance of advantage seems to lie in the neighhourhood of the coal 
fields of Bengal, and for the two reasons, that fuel there is cheap and that the 
largest market for glass in India is in close proximity. 


“ 
J 


Markets. 


371 


10. In normal times, the principal demand for glass manufactured in 
India was in the form of bangles and beads; but, since the outbreak of war, 
glass for utilitarian purposes forms a much larger percentage in the imports. 
A very considerable proportion, probably half, of the’ lamp glass required in 
the country is now manufactured in India by the glass works which haye been 
established in recent years. As has been already pointed out, the very great 
rise in the value of glass imports is largely due to the increased cost of the 
glassware, and not to increased quantities imported. In the case of ‘ beads and 
false pearls,” * bottles and phials”, and “sheet and plate glass,” information 
regarding the quantities imported is also available. These show that in the 
case of “ beads and false pearls ” prices have nearly doubled; that in the case 
of “‘bottles and phials ” they have increased over 50 per cent; while in the 
case of “sheet and plate glass” prices have more than doubled. Under what- 
may be termed extraordinarily adverse conditions of price and supply, the~ de- 
mand for glass has been fairly well maintained, and it may be assumed that 
after the war it will largely increase. Usually, no small amount of glass 
comes into the country in the form of bottles, phials and jars containing liquors 
and preserved provisions of various kinds. ‘This unrecorded import has seriously 
decreased, and with it, therefore, the second-hand supply of such glassware ; on 
the other hand, this second-hand supply isin much greater demand than was 
formerly the case and has, therefore, been more fully utilised. 

11. The foregoing preliminary discussion of the glass industry in India — 
has shown how numerous~are the factors, technical and economic, which re 
quire examination before any hopeful line of advance can be indicated with 
safety. Chemical investigations into the nature of the raw material, into ques- 
tions of climate, the behaviour of furnaces, and the suitability of the various- 
refractory materials available, will have to be conducted concurtently with the 
collection of information regarding the availability of the materials, the cost 
of their transport as compared with that of the manufactured article, the extent 
of the demand and the degree of its concentration in different markets, It is 
also desirable to know how these factors have affected the location of glass works 
in typical places outside India. Such an enquiry really indicates the necessity 
of a department which can command and co-ordinate the services of the differ- 
ent technical experts required, and is able to examine the economic questions 
involved. ‘The interdependence of all these factors shows the hopeless wasteful- 
ness of isolated inquiries by individual experts in different parts of India. On 
the assumption that the problem is approached with due seriousness, the pros- 
pects seem promising. There is no reason why India should not, be made self- 
supporting in the matter of lampware of all kinds, except of the very highest 
quality, why, under proper teclinical and scientific guidance, it should not be able 
to manufacture all the bottles, phials, jars and containing vessels which 
it is likely to need. There is a sufficient demand for sheet glass to justify 
attempts to manufacture it in the country ; but progress in this direction will 
inevitably be slow, as the industry is still one in which machinery plays @ very 
wet and the manipulation requires great experience anda hign degree 
of skill. / 
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APPENDIX F, 


SALTPETRE. 


1, The principal sources of saltpetre in India were, before the war, in order The Indian 
of importance, Bihar, the United Provinces and the Punjab. It is prepared, S@ltpetre trade 
as will be described in more detail below, by solution, concentration and 
subsequent refinement from earth containing nitrates, the product of bacterial 
action in the soil in and round villages, where a large quantity of nitrogen 
is derived from the excreta of men and animals and the decay of vegetable 
matter. Up to 1860 ora little later, India was almost the only souree of 
saltpetre, and, when the French were deprived of the Indian supply during 
the Napoleonic wars, they found it necessary to meet their war requirements 
* from artificial nitre beds. Prior to the Indian supply becoming available, 
saltpetre was obtained in England, at any rate, by the removal and treatment 
of earth from the neighbourhood and even the interior of dwelling places, 
under the authority of the Crown, a measure which was often worked yery 
+ oppressively. 

- The discovery of a method of making saltpetre artificially from the nitrate 
deposits of South America and the German potash beds hit the Indian trade very 
hard, and not the less so that this discovery néarly synchronised with the 
imposition of an export duty of Rs. 2a maund by the Government of India 
in 1860. Though the duty ‘wos removed after a few years, the trade to England 
and the United States of America, who were India’s principal customers fot 
highly refined, or, as it is called, low refraction saltpetre, declined until after 
the outbreak of war. This is proved by the following export statistics :— 


Annual average of period, To U. K. To U.8, A, Total Exports. 
Figures are in owta, 
Year 1862-63 oe ese eee 106,060 
Year 1864-65 a es 220,880 
16 years ending 1905-06 ,, 96,605 102,755 368,441 
6 years ending 1910-11 .. papet sr $60,698 
~_- years soding 1913-14 .. 47,696 £79,801 


There is, however, a a very well maintained fad from China, mostly for 
the manufacture of fireworks, and from Ceylon and Mauritius for manure. In 
these cases the saltpetre is shipped on a high refraction basis. It is not clear why 
an impure variety of saltpetre is apparently preferred for manurial purposes. 
Nothing is gained in-the price paid for the actual saltpetre, while freight is 
heavier, and the impurities appear to possess no direct manurial value. The 
figures given above do not differentiate the classes of saltpetre shipped. 

Figures for prices are shown in the statement below. 


Prices at Oaleutta per factory maund of 74°67 lbs. of saltpetre (5 par cent crude) during January 
and July of each year 1897 to 1916. 



































Yenr, | January. July. | Year, January, July. 
| Rea; 8) Re A ee | Rs. a. P. | Re. a. P. 

1897 Baer! 0 6 4 0 1907. |e ep hece 16 
1898 -| 5 16 0 | 512 8 1908 .. .| 8 10 0 | 8 8 0 
1899 o| 67-5 O 6 7 0 1909 «. SiR ee OG § 6 0 
1900 1.6 2 0' | 6 & 0 We ONL hao 9 0 0 
1901 1-8 5; Ov) B 1e 50 1911 . oO" “S01 Es? S 0 
1902 y SRE OY 720 0X FOLGE #66 
1908 . | 6 9 0 614 0. 1913. REIS (On LIE Gnd 
1904 ay i ea: Ga 7 470? 1914 i= “85.6 [Teor 0 
| | 8 8 0 | 2-0 0) § 61915 2 0/1 4 0 
| 8 6 0! 8 8 O/H 2IOI8 \ 4 0 |:18: & 0 
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2. Shortly after the outbreak of war, steps were taken to increase the 
output of saltpetre, which had already been stimulated by the rise in price. 
Nunias’ license fees in the United Provinces were reduced from Rs, 2 to Re. 1, 
the Bihar license fee already being only 4 annas ; some of the areas hitherto 
closed to saltpetre extraction on account of the relatively high proportion of 
salt contained in the earth were thrown open, licenses were issued through 
the agency of the Post Office, and refiners were allowed to compound for 
the common salt that they were likely to manufacture. The effect of these 
measures and of the rise in price is shown in the increased export during the 
next two years :— 


Years. Quantity in 000 cwts. 
34 years ending 1913-14 (average) . ; : » 280 
1916-17 ; ° . : - 525 
1917-18 . . ° - . 456 


In order to secure the maximum supply for munitions, the export of high 
refraction saltpetre to the Coloniesand China, which had risen in price in 
greater proportion than the low refraction quality, was stopped for some time. 
Subsequently, owing largely to market manipulation rather than to any 
increased price obtained by the nunias, selling rates rose so high that they had to 
be artificially restricted, and the export of saltpetre was prohibited if shipped 
at any higher prices than £28-10 per ton for 95 per cent, and £25-15 for 
90 per cent. purity. These rates were subsequently increased and readjusted. 

The following extract from a note by the Commissioner of Salt Reyenue in 
Northern India, illustrates the recent development of the industry under war 
conditions. 

“With the increased demand for saltpetre that arose with the war and 
the good prices that have been obtainable the industry has been resuscitated and, 
but for the extraordinary rains, exports in 1917 in all probability would haye 
reached 40,000 tons, and, as nothing but low refraction saltpetre can be 
exported, this is really the equivalent of at least 50,000 tons in normal: times, 


The following figures are of interest :— 
Number of licenses issued for prodaction Number of refineries Production of refined saltpetre 
crude saltpetre, in maunds, 


Biber, United Panjab, Bihar, United Punjab, Bihar, United © Panjab, 
Provinces. Provinces, — Provinces, 
1918-14. . 24,545 6,275 1,371 213 82 32 1,865,375 1,069,756 _ 87,010 
1914-15- . 29,970 6,270 1,648 205 $3 38 222,128 1,989,886 1,086,176: 
1916-16. . 30,501 8,495 2,291 218 95 37 219,565 2,356,655 1,52;801 7 
1916-17. . 30,251 11,169 3,467 227 128 48 2,41,038 3,00,566 2,456,976 

Licenses were applied for in the case of only 400 formerly prosexibed 
villages, but 1,500 other villages were worked for the first time. The develop- 
ment of production in the Punjab has been remarkable and has not yet reached 
its maximum.” . 

8. Before dealing with the methods pursued for the extraction of 
saltpetre from the soil and its subsequent refinement, it may be of interest 
to discuss in more detail the gradual increase in the restrictions imposed on 
the industry in Bihar and the present position of the preventive organisation 
in Northern India. 

Prior to the year 1869, the control of saltpetre production, whieh” was 
maintained in the United Provinces by the Inland Customs Department, 
did not extend to Bengal. But the results of an enquiry proyed that, in 
addition to the 330,000 maunds of saltpetre manufactured in the latter 
province, 300,000 maunds of salt of a quality suitable for human consumption 
were also made at a loss to the salt revenue estimated at 10 lakhs of-rupees. 
The contro! which was at first introduced did not extend to the numias, who 
( | 


 - 


S74 ; 
produce the crude saltpetre from the village earth, but was applied only 
to the refiners. In 1880 the Government of India placed the control of 
saltpetre manufacture in the Patna Division under the Commissioner of Inland 
Customs, and in 1889 the jurisdiction of the Commissioner of Northern India 
Salt Revenue, as this officer had by that time become, was extended to the 
Bhagalpur Division. In the course of the enquiries which led to these steps 
being taken, a good deal of information was elicited regarding the necessity 
of supervising the operations of the »unia and refiner. The system of control 
which was then created has been maintained on much the same lines ever since, > 
and now extends to the Punjab, United Provinces and Bihar. But in 1877 the 
opinion of the Bengal Government was that the import of duty—paid salt into 
a district was low, when the production of saltpetre and, therefore, the eduction 
of salt was considerable, and vice versa. At the same time, it was stated that 
the production of this class of salt was likely to decrease with arise in the 
standard of comfort of the people, the pakwa salt, as it was called, being very 
inferior, and only being eaten by “ the poorest and most miserable of the 
population.” The reason, it was alleged by the Bengal Government, why 
their system left the operations of the nunia uncontrolled was that, unless he 
was allowed tomake what he could out of the salt, he was unable. to earn 
aliying. No information can be obtained as to the effect of the restrictions 
imposed on these two occasions on the Patna and Bhagalpur Divisions ; 
Mr. Ashton, who enquired into the matter on behalf of the Salt Department in 
1888, reported that the conditions of the industry in the Bhagalpur Division 
were no better than in the Patna Division, where the industry was under 
close control. The preventive staff now employed is quite insufficient to stop 
any deliberate attempt at the production of illicit salt. In the Saran cirele of 
Bihar, one circle officer and five inspectors attempt to supervise 18,000 workers 
scattered over an area of 6,000 square miles. There is no cirelo officer and only 
one inspector in the whole of the Punjab; and it is certainly time to 
consider whether this inadequate control should not be terminated or put on 
a fresh basis. | 

The degree to which the restrictions on the manufacture of saltpetre, 
imposed in the interest of the salt revenue, might justifiably be relaxed, depends 
on the demand for saltpetre—whether as a source of explosives or other manu- 
factures, ov for its manurial value in India and countries comparatively near 
India—a factor which is likely to be affected by the degree of importance 
which may be attached to the maintenance of a British Empire source of 
supply. It is likely that the demand for these purposes will assume consider- 
able importance. Gunpowder will always be wanted in large quantities, 
while the preservation of foods and the manufacture of glass also require 
saltpetre. The lines of action that should be pursued should be, in the first 
place, to systematise, improve and clieapen the processes of manufacture. This 
will give a suitable basis for the next step, the increase of the sources of produc- 
tion by means that will be described below. 

4. The sunias manufacture crude saltpetre as follows. During the dry Description of 
season they scrape the earth from village roads, mud walls, ete. For this the nenia’s 
privilege they pay rents tq@the zamindars and tenants, which have, sinee the = o% 

is . . aaa - manufacture, 

rise in prices occasioned by the war, become very heayy. The earth so collected, 

mixed with an equal weight of residual earth from the previous season’s 
_ working (bhinjua), is placed ina filter consisting of a low wall of clay with 
an orifice at the bottom ; the wall surrounds a smooth surface of clay, sloped 
towards the orifice. Above this surface is placed a false bottom of bamboo 
and straw ormatting, and the earth to be dealt with is very carefully heaped on 
it, “Water is poured over the earth, and the liquor that runs through, which 
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contains salt and other substances as well as saltpetre, is allowed to settle and 
is then boiled in iron pans or evaporated by the heat of the sun; when. this 
process has sufficiently concentrated the liquor, it is then left to cool, and 
the erude saltpetre, still containing a good deal of salt, crystallises out, and 
is scraped off and sold to the refiners. Under the terms of his- license, the 
ntinia is not allowed to carry the process further and extract salt. 


5. The Imperial Agricultural Bacteriologist, who has prepared a bulletin 
onthesubject of the nunia’s operations, describes the way in which the numa 
makes use of the nitrates left over by his’ process. He collects (1) the final 
fraction of the liquor, too weak to concentrate by itself, that comes out of: « 
his earthen filter, and mixes it (2) with the residual earth from the filter, 
from which most of the saltpetre has been dissolved out, (3) with the mother 
liquor in his pot, remaining after the separation of the first lot of saltpetre by 
crystallisation, and (4) with some ashes from his furnance. Some of, this 
mixture (bhinjua) is stored till the following season ; this is only the case with 
what is left over unused ; most of the bhinjua is used as soon as it is prepared; — 
but the residual earth (siffa) from the filter is kept for a year before being made 
into Dhinjua. By these and other means, the nunia saves a great deal of the 
saltpetre that remains over from his original process. Were he allowed to carry 
concentration by boiling further in that process, he would recover at once a 
larger quantity of saltpetre, but would also destroy a proportion of the remaining 
nitrates in doing so, The Imperial Agricultural Bacteriologist thinks that more 
investigation is needed to discover whether, supposing the avnia were allowed 
to continue with his concentration process to a further stage, any considerable 
proportion of the nitrates at present wasted by the combined process described 
above could be recovered. He has found that something like 25 per cent. 
of the total nitrate passing through the nunia’s factory must be lost, unless the 
nunia proceeds further and recovers it by what is at present an illicit process ; 
while that process is itself so inefficient that, even if the nunia were allowed 
to pursue it unmolested, it would probably result in the loss of at least 40 per 
cent. of the 25 per cent, at presént wasted. 


Returning to the deseription of the munia’s ordinary process, it must be 
also noted that he takes the organic andearthy impurities thrown down in his 
concentration process and adds them to the crude saltpetre which.he sells to 
the refiner. This is partly to impress the salt subordinates with an idea of 
his bond fides from the dirty appearance thereby given to the saltpetre, proving 
that the nwnia has not proceeded beyond the legitimate stage, and partly 
because this substance contains some organic nitrogen, as well as saltpetre 
residue, which the refiner uses in a way which will be described later, The 
process, therefore, is not so entirely wasteful and illogical as supposed by the 
present Director of Agriculture in the United Provinces, who has also discussed 
the subject, as the refiner is able to saye what might otherwise be wasted 
by the munia wider existing conditions, though the nia could no doubt 
make better use of this refuse by adding it to the mixture which he makes 
already for use in the following season. 


6. In the refineries, which are rather more systematised than the wunia’s 
humble outfit, saltpetre is produced in two ways. The nunia brings the ernde 
sultpetre to the factory, and this is dissolyed in the mother liquor from the 
erystallising vats, which is already saturated with sodium chloride. By 
heating to the boiling point, the potassium nitrate is dissolved, and during 
subsequent concentration .the sodium chloride is deposited as crystals and 
fished out. There then remains a saturated solution of both potassium nitrate 
and sodium chloride whieh, on cooling very slowly in a separate yat, yields large 
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erystals of nearly pure potassium nitrate. This is due to the less solubility of 
this salt in cold than in hot water, while the solubility of sodium chloride 
is almost unaffected by change of temperature. It is necessary that the 
cooling should take place extremely slowly to allow of the growth of the 
crystals toa large size. Rapid cooling would lead to the deposit of small 
crystals from which it would be difficult to drain away the mother liquor. 
In the improved process devised by Dr. Leather, formerly Imperial Agricul- 
tural Chemist, this difficulty is eliminated by the use of centrifugals for 
drying the saltpetre crystals. The other refinery process consists of the 
treatment of the earth round the refinery, which is saturated with the waste 
saltpetre resulting from the working of the factory and has had added to it 
the impurities from the crude saltpetre, which partly consist of the refuse 
of the nunia’s boiling pans. The saltpetre is recovered much on the same 
principles as those adopted by the nunia, but with rather better plant and 
greater care. ‘the Imperial Agricultural Bacteriologist cives good reason to 
believe that, both in this case and in that of the earth taken by the nunias 
from village sites, the saltpetre content increases, if the earth is stored under - 
proper conditions for a period. Salt is educible by the above process just as 
‘nthe case of the nwnia’s working. ‘The refiner has the option under his 
license of paying duty on his salt and passing it into consumption, or 
of having it destroyed. The proportion of salt produced from crude saltpetre + 
depends on the composition of the nitrous earths. In the United Provinces 
these generally contain a great deal more salt than im Bihar. Estimates for 
the latter province made some years ago allow for anything between 10 and 
20 per cent. of salt being educed from the total of the erude saltpetre taken 
into refineries and of the nitrous earth dealt with by them under the second 
process deseribed above. 

‘Yhe Imperial Agricultural Bacteriologist explains that the reason why this 
double process is followed is partly owing to the fact that the refiner can store 
his refuse earth, and can start work on it immediately after the rains and 
before the crude saltpetre produced by the munias has begun to come forward. 

Under the terms of his license, for which a sum of Rs. 50 is charged, the 
refiner must not change the number of his pans and boilers without sanction, - 
must maintain a register showing his purchases and production, and must not 
remove any saline substance other than saltpetre without sanction; and, if 

_ such substance be salt, without payment of duty thereon, unless he elects to 
destroy it. 

The position in the Punjab’and in the Muttra district of the United 
Provinees is different. * ‘The refiner is, as a rule, a man of capital, who takes out 
licenses for the manufacture of crude saltpetrein his own name, employs his 
own servants in the manufacture and is responsible for all contingent expendi- 
ture. Moreover, owing to the greater cost of fuel, the process adopted is usually 
that of evaporation by solar heat, and this is not possible till later in the season 
than when evaporation is effected by artificial heat. 


7. The Imperial Agricultural Bacteriologist forms no definite conclusion How far the 
regarding the practicability of any relaxation of excise precautions. He states, system of 
however, that the resulting salt is so inferior, on account of the admixture of control is 
chlorides and sulphates of potassium magnesium and calcium, that it is prac- : 
tically unmarketable for human food; and that the same is, in fact, the case 
with the refiner’s salt, who usually destroys it, rather than accept the small 
margin, some four aunas per maund, between its sale price and the duty he has to 
pay. ‘This statement is quite at variance with Mr. Ashton’s statement that the 
salt produced by the Calcutta refineries is practically unidentifiable from Liverpool 
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salt with which it was sometimes mixed, except by the presence in the formet 
of a trace, at least, of saltpetre. The percentage of sodium chloride in this 
so-called pakiwa salt was between 80 and 94, after refinement. It was produced 
by no better processes than areavailable to the refiner in Bihar; and it is 
the opinion of the present Northern India Salt Revenue Commissioner, based on 
the results of numerous seizures of illicit salt, that even the nunta can 
undoubtedly, if left to himself, produce a thoroughly marketable article. 

So far as the disposal of the salt produced by the refiner throws any light 
on the use and nature of the pakeoa salt, the only figures available seem to be 
the following. In 1881, pakwa salt was sold by the refiners at rates which . 
were usually between Rs. 3 and Rs. 3-8. The duty at the time was Rs. 2-8. 
Apparently the above sale prices included the duty. In 1883-84, the salt 
educed was 38,550 maunds, of which 27,547 maunds were excised. In 1905-06, 
19,718 maunds were educed, of which 16,262 maunds were excised. The 
consumption of duty-paid salt per head in Bihar was 9°89 lbs. in the three 
years 188] to 1884; in the three years 1903 to 1906 it was 9°52 lbs. The Salt 
Commissioner doubts the correctness of the previous figure. A better selection 
of periods would have shown how. far the improyed control increased the 
consumption of duty-paid salt, but figures are unfortunately not forthcoming. 

In 1868 the price of salt was Rs. 6-7-10 per maund. The price of salt less 
duty immediately before the war was much lower than the price of salt during 
the period when excise precautions were being increased, less the higher duty 
then prevailing. The margin of profit to the seller of illicit salt for local 
consumption would thus now be less, not only by the reduction in the duty, but 
by the drop in the cost and profit apart from that duty. Thus in 1914 salt 
was reported by the Commissioner, Northern India Salt Revenue, to be selling 
at Rs. 2-2-4 per maund at Allahabad, inclusive of Re. 1 duty. The duty has 
since been raised to Re. 1-4-0, but the danger of illicit sale will be much less 
now than in the days when it was found necessary to impose restrictions, at 
any rate when normal supplies are again available. The actual amount of salt 
likely to be produced is not considerable. In 1907 it was calculated that the 
nunias of Bihar and the United Provinees, if left to themselves, could produce 
about two lakhs of maunds of edible salt. It was officially reported from the 
United Provinces in 1914 that the salt from refineries was worth only 4 annas 
& maund over and above the duty of Re. 1. It must be remembered that 
the salt educed is, though edible, below standard quality. The illicit trade 
might bring some profit to the munia, but whether it would result in any 
decrease in the consumption of licit salt seems yery doubtful. 


In addition, however, to the areas which are regularly worked for saltpetre, 
there are others of considerable importance which produce so large a proportion 
of salt that they would not yield enough saltpetre to pay expenses, and the 
output of salt would be a serious item. The entire withdrawal of the preventive 
staff would lead to these areas being worked freely, without any appreciable 
increase in the outturn of saltpetre. We have alsoseen that, in spite of asser- 
tions to the contrary, the nwnia and the refiner are both able to produce 
edible salt in quite appreciable quantities. It seems, therefore, inadvisable to 
release the mannfacture of saltpetre entirely from excise precautions; but there 
is a strong case for changing the existing arrangements in directions which 
will encourage the output of saltpetre, while not adding seriously to that of 
illicit salt. The method in which this may be done will be indicated below. 

The Imperial Agricultural Bacteriologist makes a suggestion that, if it is 
not considered practicable to abolish excise precautions, the saltpetre pay a 
duty of four annas a maund and that the salt beallowed to go free. Hf the duty 
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took the form of an excise, the munia and refiner would be allowed to carry 
their processes to the utmost extent that was profitable, but supervision would 
have-to be exercised over both of them, to see that they did not escape duty. 
The result of this control would not he perhaps less irksome and deterrent 
than the present system, though of course there would not be the same direct ' 
in¢itement to waste. Asa practical proposition, however, it does not appear 
that the saving of the waste would help the industry nearly as much as the 
saving of the worry inflicted on the nunias. In any case, some watch would 
have tobe kept to see that munias did not work in areas that contained a 
minimum of saltpetre and a maximum of salt, It is believed that there are 
fairly numerous areas that would have to be entirely prohibited for this reason. 

8. The Imperial Agricultural Bacteriologist’s general conclusions are Suggestions for 
summed ups follows. The existing sources of saltpetre are not fully utilised increasing the 
owing to certain drawbacks, which include the control of the Salt Department saitpetre. 
and the low price of crude saltpetre. This latter feature is due to the inability 
of the nunias to combine and to the mastery of the situation thereby possessed 
by the refiner, who pays Rs. 5 for crude saltpetre containing about 50 Ibs. of the 
pure article, and sells refined saltpetre, containing about 72 lbs. of the pure 
article for Rs. 12. The question of introducing co-operation among numias is 
worthy of consideration, but the most probable solution of the difficulty 
appears to be the establishment of model factories under Government control, 
or belonging to a more reliable class of private owners. 

Artificial nitre beds, in which nitrates are produced in the soil by the 
decomposition of sann hemp (Crotalaria juncea) or other easily obtainable organic 
matter might be a useful additional source of supply, especially if concentrated 
round a central factory for economy of manufacture and, if necessary, of 
control. They have a special advantage in the practical absence of salt from the 
saltpetre so obtained. .A few experiments in this direction hare béen already 
mude at Pusa, with promising results. 

9, The aunia’s present methods result in the waste of some 25 per cent. Improvement of 
of the available nitrates. It is necessary to ascertain whether more efficient Methods of 
methods can be devised, and, if-so, whether these. would assist in the with- Beomngrone 
drawal of the present system of control. It has already been stated that 
Dr. Leather devised a process which is a considerable improvement on that at 
present adopted by the refiner. This process was shown in the Allahabad 
exhibition, and the plant is still lying at Pusa. Tt does not seem, however, that 
any steps, at any rate effectual steps, have been taken to demonstrate: it. The 
method may be looked at, however, merely as an initial attempt to improve the 
industry and as a sample of what may be expected from methodical work on a 
commercial scale, The results of the Imperial Agricultural Bacteriologist’s 
investigations also give ground for hope that the saltpetre contents of the 
earth can be improved, and that saltpetre may be generated artificially In con- 
siderable quantities. The position justifies experimental working on a large 
seale with expert assistance and control. ‘There is sufficient work for a 
bacteriologist, a chemist, and a chemical engineer in the initial stages; and the 
result may yery likely be a great increase in the output of saltpetre, with 
a saying of waste and a cheapening of production. ‘The work should at first be 
taken up by the Imperial Department of Industries, or by a single Local 
Goyernment, and the results so obtained should be demonstrated by the 
provincial Departments of Industries. 

10, Whatever may be the risks of illicit salt production in saltpetre Transference 
manufacture, it is clear that the present system, with a microscopic preventive of control 
staff working over enormous areas which contain thousands of unias, is dco 
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ineffective. A better course would be to hand oyer to the Local Governments 
of the Punjab, the United Provinces, and Bihar and Orissa the control of salt 
excise, and therefore of saltpetre production, whether by nunias or refiners, 
making any financial adjustment that may be necessitated by the cost involved 
on provincial revenues and the receipts obtained from what has hitherto been 
an imperial source of revenue. The local Excise Departments might, as inv 
Bombay and Madras, be the agency for the control of salt production, and their 
larger staff and better local organisation would, in point of efficiency at any rate, 
make them a preferable instrument to the Northern India Salt Department, 
The encouragement of the industry on the lines suggested above would be the 
concern of the local Departinents of Tudustries, and co-operation between these 
and tlhe Excise Departments would, no doubt, result in the control being reduced 
to a minimum and exercised in the least vexatious way. The Department of 
Northern India Salt Revenue could then devote its energies to the production of 
salt, and arrange for the fuller and more efficient exploitation of the vast sources 
of salt under its control. 


APPENDIX G. 


SERICULTURE AND THE SILK INDUSTRY. 


1. The silk industry in India has recently been the subject of detailed Basis of note. 
enquiry by Mr. H. Maxwell Lefroy, assisted by Mr. E. C. Ansorge, 1.0.8., and . 
their report tothe Government of India has been communicated to us. Both 
gentlemen appeared before us as witnesses, and to a large extent the following - 
notes on the position of the silk industry in India are based upon information 


collected by them. 

2. The subject is one of great complexity, requiring considerable technical Extent of sericul- 
knowledge for its elucidation, and it can only be dealt with here from a general port adel 
administrative point of view. At the present time, there are three tracts in of the industry. 
which sericulture is an industry of some importance:—(1) In the south of 
India, the southern half of the Mysore plateau, with the adjoining taluk of 
Kollegal in the Madras Presidency ; (2) Bengal, chiefly in the districts of 
Malda, Murshidabad, Rajshahi, and Birbhum ; (3) Kashmir and Jammu, with a 
the neighbouring sub-montane districts of the Punjab. There is alsoa consider- 
able industry in Chota Nagpur, Orissa, and part of the Central Provinces, 
dependent on the fasar silkworm, and in Assam, on the muga and eri silkworms. 
The tasor is stated by Mr. Lefroy to be a wild silkworm, never successfully 
domesticated, which lives in forest areas chiefly, and which feeds ona variety 
of trees. The muga is 2 semi-domesticated worm reared entirely in the open 
on trees, chiefly soom (Machilus bombycina) and /walu (Litsaea polyantha). 
The eri is a domesticated worm yielding a silk which cannot be reeled but has 
to be spun, its principal food plant being the castor plant. 

There is no yery accurate statistical information regarding sericulture in 
India, except that deducible from the sea-borne trade returns, and this must be 
treated with-caution, as it is not always certain what the classifications adopted 
actually cover. From the early days of the East India Company in Bengal 
silk was an important article of trade. From 1776 to 1785 the export of 
Bengal silk to England averaged 560,285 lbs., and it is probable that this figure 
only covers reeled silk. Whether the industry made any great progress in thie ~ 
19th century or not depends upon this point, as the total figures usually 
quoted from the sea-borne trade returns for the exports of Indian raw silk 
include not only reeled silk, but chassam, or silk waste, and silk cocoons. The 
exports reached their highest level in the years 1866 to 1874, when the average 
annual exports were 2,203,000 Ibs., of which not more than 600,000 lbs. were 
reeled silk. The development-of exports during that period is due to the work 
of Mr. Lister, afterwards Lord Masham, who introduced methods and machin- 
ery for spinning silk waste and created a demand for this material. In the 
production of one pound of silk there results from two-thirds to one pound 
of chassam, and the exports of this material are probably the best guide as to 
the total quantity of silk produced in India, though they do not include the 
quantity used in the two silk-spinning mills in Bombay, and do not make any 
allowance for the imperfect collection of chassam, which is a by-product of 
comparatively small yalue in silk reeling. To estimate, then, the Indian 
production of silk, we shall be fairly safe in calculating that it is at least equal 
to twice the export of chassam. On this assumption, the sea-borne trade 
statistics yield no evidence of any serious decline in the silk industry, the 

50 


- 


Bie | 


falling-off in the production of Bengal being tuily compensated for by the 
expansion in Kashmir and the south of India. Taking the export figures for 
chassam as a guide, the Indian production of silk during the last 30 years has 
ranged between two million and two and a half million lbs, The exports 
of raw silk reached their maximum in the years 1906-07, when they 
averaged over 750,000 Ibs., and they have fallen since to $2,700 lbs. in 1914- 
15, recovering in 1916-17 to 218,000 Ibs. In the same year the exports of 
chassam and cocoons amounted to 1,825,467 Ibs, 

The South Indian silk industry is of comparatively modern origin; it 
is supposed to have been started by Tippu Sultan with seed received from 
China, and it is now responsible for two-thirds of the total output of silk in 
India. Both in Bengal and the south of India silk production is by multi- 
yoltine worms fed on the leaves of the shrub mulberry. In Kashmir, where 
the industry is now a State monopoly, the tree mulberry is the source of leaves, 
and only univoltine worms are grown. The first attempt by this State to 
develope the industry commenced in 1869 but, owing tothe appearance of 
pebrine, it collapsed within ten years. In 1895 asecond attempt was made 
which, as soon as the futility of relying upon local seed was realised, yielded 
successful results. Development has now reached the limit prescribed by the 
number of trees available for leaves, and the State derives from the monopoly 
a nett revenue of about 11 lakhs of rupees perannum. The output of silk is 
approximately 100,000 lbs. of reeled silk a year, the whole of which is 
exported. But the conditions under which sericulture has been developed in 
Kashmir are unique. Full details regarding them will be found in 
Mr. Lefroy’s report, but they are of little value in considering the question of 
sericulture in British India, where conditions preclude the possibility of organ- 
ising the industry on similar lines. 

The following table, taken from a paper contributed by Mr. Lefroy to the 
Royal Society of Arts and published in March’ 1917, furnishes approximate 
figures regarding the production of mulberry silk in India in the year 1916 :— 


Mysore . . ‘ . * : . 1,152,000 Iba. 
Bengal ‘ ‘ . ‘ . ‘ . 600,000 ,, 
Madras . : . ‘i : , . : . 400,000 ,, 
Kashmir . . ‘ : . ‘ . ; 96,000 ,, 
Burma . ‘ < : . . ‘ ° 15,000 ,, 
Assam =. . , ; ' . : : ; 12,000 ,, 
Punjab . ; : ‘ ‘ , 5 : ; 1,800 ,, 





Tora, . 2,276,800 Ibs. 


These figures agree very closely with the estimate of silk production based 
upon the exports of chassam and show clearly the very slight effect which the 
war has had upon the Indian silk industry. The growing prosperity of the 
country enables it readily to absorb large quantities of silk, and the diminished 
exports are probably due ‘to the better prices obtained in India. In this 
connection, it is interesting to quote from a recent report on Indo-French trade 
by Messrs. Chadwick and Black, in which they state:— ~ 

"Lyons is of course the great centre of silk, and regret was expressed af the almost 
total disappearance of Bengal silk; whereas, some years ago, Bengal silk was obtainable at 
40 fr, per kilo, they now offer 70 fr.a kilo and can hardly get it, It waa unrivalled for 
taking brilliancy, and so was almost entirely used for making the tall silk hats so popular 
with the last generation, but now going steadily out of fashion. It was, however, so badly 
redled and prepared that it was not useful for weaving fabrics, Another house in Lyons 
takes most of the Kashmir silk and is very well satisfied with it. ‘They said they had heard 
of so mony attempts to improve the silkof the Indian plains that they were becoming 
doubtful whether anything permanent could be obtained.” = 





3. There can be no question that it is desirable to make a serious attempt Necessity for 
to improve sericulture in India, Though it can hardly be said to be flourishing improvement of 
anywhere, the scale of operations in Bengal and the south of India is consider- | 
able, and there is not the least doubt that its present unsatisfactory condition is 
due to remediable causes. ‘The first serious attempt to deal with the problem 
was the employment of Mr. Maxwell Lefroy as Imperial Silk Specialist and, 
without presuming to endorse his conclusions on technical points, we are of 
opinion that his report throws much light upon the subject and should be 
taken as the basis for further action. Jn the evidence tendered to us, he has 
definitely stated that large tracts of India are suited for the development of raw 
silk production and that much of the silk, both raw andin the form of manu- 
factured goods, now imported into India might be produced in the country. As 
the imports amount to more than 3 crores of rupees per annum the matter 
is one of yery considerable importance. 
4. Mr. Lefroy has proposed the establishment of an Imperial Department Criticism of 
of Sericulture, working under the Revenue and Agriculture Department of the Mr. Lefroy's 
Government of India and provided with a suitable staff of specialists to carry 7) periat Lenard 
‘on the work which, he thinks, should be undertaken. The head of the depart- ment of* Sericul- 
ment would be the Director of Sericulture, and the future of the industry tare. | 
would largely depend upon his personal views; and, if the measures initiated 
by him happened to prove unsuited to local conditions, the consequences might 
be disastrous. No single expert can deal adequately with the whole question. 
Developments in some parts of the country will depend upon the planting of 
mulberry trees, which is an horticultural matter; in others, upon the turning 
over of land for the cultivation of mulberry shrubs and the provision of 
irrigation facilities. Questions of land tenure _and water rights may easily 
become of great importance. Whether uniyoltine or multivoltine worms should 
be reared is possibly not a difficult matier to determine ; but what race should 
be encouraged can only be settled by experts with an intimate local knowledge 
of the conditions of rearing. It is significant that when Mr. 0. M. Hutchin- 
son, the Imperial Agricultural Bacteriologist at Pusa, at the instance of 
Mr. Lefroy, examined the Pasteur method of obtaining disease-free seed by 
selection, he discovered that disease, in the case of flidcherie and pebrine, was 
not being eliminated by the methods successfully pursued in Europe, and that 
it was necessary to devise a modification suited to Indian conditions. It 
appears to us that the creation of a special Department of Sericulture would 
involve considerable difficulties; it would be out of touch with the numerous + 
local interests, official and non-official, whose co-operation is needed to achieve 
success, and it would be unnecessarily expensive. Granted that central research 
and co-ordination of local efforts by advice and information are wanted, these 
ean be secured by the employment of an imperial expert, located at a suitable 
centre and working under the Imperial Department of Agriculture; but the 
difficult work of investigating local problems and of demonstrating the resulls 
can only be successfully achieved by an agency with local interests and 
connections. ® 


§. Unquestionably, the most important matters are the provision of arrange- Improvement 
ments for the distribution of disease-free seed and the introduction of morepo oy 
hygienic methods in the rearing houses. In each locality where sericulture is of sericulture, 
larzely pursued a special officer will he needed to supervise such work, and he bs: 
should be attached to the provincial Department of Agr‘culture. It seems to 
be more important to deal with those tracts in which sericulture is already an 
estab!ished industry than to introduce it into areas where, even if the 
climatic conditions are favouruble, there may be great difficulties arising from 
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the prejudice of the people and their unwillingness to take up an entirely new 

Mr. Lefroy in his report, page 32, paragraph 12, states :—‘“‘ The Mysore State 
is climatically the most suitable area for multivoltine silk in India and there is 
scope for a very large extension of this profitable industry". Also on page 
38, paragraph 22:—‘ The only area in Madras now known to produce silk is 
the Kollegal taluk of the Coimbatore district, bordering on Mysore and geogra- 
phically part of the Mysore plateau’’. Similarly, in~Bengal, the history of 
sericulture in that province indicates the possibility that a scientific study of 
existing conditions may result in yery great improvements of the present 
methods, which would make the industry more profitable and enable it to © 
recover ground. There is, of course, no reason why efforts should not be made to 
introduce sericulture into other places where the natural conditions are 
suitable; but, in the beginning at any rate, this should only be done where it 
is probable that the industry will be welcomed and will expand freely as soon as 
it has been demonstrated as a certain addition to the resources of the people. 
This is a matter which may well he left to local administrations. At the 
outset, whether an Imperial Department of Sericulture is established, or 
whether the problems presented by the improvement of sericulture are dealt 
with in the Imperial Department of Agriculture, attention should be first 
concentrated upon improvement in existing areas. 


6. Sericulture may be regarded as an agricultural occupation similar to 
bee keeping or poultry farming. It is essentially a coftage industry, and the 
rearer of silkworms may or may not grow on his own land the food on which 
they feed. Itseems unlikely that this feature will he disturbed as experience 
in the past is clearly against the establishment of large rearing houses. 

A question of no small importance arises as to where sericulture ends 
and the silk industry begins. Mr. Lefroy draws no distinction between the 
two in regard to the organisation which he proposes should be created to deal 
with the silk industry in India. ~ On the other hand, we are of opinion that a 
clear line of demarcation should be drawn, and that, too, at the earliest possible 
point. The duties of the silk rearer should end with the production of cocoons. 
~ Sericulture is, and should remain, a cottage industry; but the subsequent 
preparation of the silk for the market is best undertaken on a large seale and 
with modern machinery. The suecess of the Kashmir filatures is evidence 
in favour of this view. There is no difficulty about the marketing of silk 
properly reeled. Different markets require different qualities of silk, and all 
that is necessary is that attention should be paid to these points, 


7. The future progress of sericulture in India depends entirely on the cost 
of production. The profits of the industry at the present time are greatly 
restricted owing to the presence of disease. It has proved difficult to obtain 
any accurate information regarding the loss of silk from this cause ; but, 
enquiries made in the south of India, which is possibly more favourably situated 
than Bengal, seem to indicate that the mere elimination of disease will at least 
double the output of silk. The extent to which silk gan be produced is limited 
by the amount of food available for the worms. The price which can he paid 
for mulberry leaves depends upon the value of the silk produced by the 
worms feeding on those leaves,and if, by the elimination of disease, the quantity 
of silk so produced is greatly increased, it becomes possible for the rearer to 
pay @ higher price for mulberry leaves. ‘This will encourage the cultivation of — 
the shrub mulberry ; but, in tracts where the industry is dependent upon 
raulberry trees, it is very unlikely that private initiative will bring about any 
extended development. From five to ten years must elapse from the planting 
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of the mulberry tree from seed before it becomes capable of yielding a fair crop 
of leaves, and it is obvious that the expansion of the industry will be very 
precarious unless the planting of trees is fostered by Government. 

§. The development of sericulture in India will have little effect one way 
or the other upon the future of the manufacture of silk in India. The Indian 
silk weaver is already largely dependent upon China for his raw material. The 
steadily inereasing prosperity of India has led to a proportionately greater 
demand for more clothing on the part of the people and for more expensive 
clothing among the growing number who can afford to indulge in luxuries in the 
way of dress. ‘The silk weaver, even more than the cotton weaver, is in need 
of special technical instruction. Given this, there is hardly any doubt that he 
could successfully compete with the manufactured goods which are now s0 
largely imported. | 

Hitherto, hand-loom weaving has been regarded almost entirely from the 
point of view of the weaver of cotton goods, and only incidentally have any 
attempts been made to assist the silk weaver. This is possibly due to the fact 
that the silk weaver is generally better off than the cotton weaver. The 
industry is in the hands of a more intelligent and wealthier class of weavers, 
and there is evidence-to show that the increasing demand for their goods has 
been accompanied by corresponding attempts to improve their methods of 
production. Nevertheless, much more can he done to put the Indian silk 
weaver in a better position. This isa problem which, in the future, Departments 


cof Industries will have seriously to tackle. 


At the present time, the weakest spots in the Indian silk industry, regarded 
apart from sericulture, are the primitive and inefficient processes used in 
preparing the silk yarn. It is desirable that attention should be drawn to the 
necessity for improving these, and the establishment of model silk filatures, 
twisting mills, and dye houses seems clearly indicated. To such factories for the 
preparation. of silk yarn silk-weaving establishments may well be attached, as 
itis not unlikely that the same advantages may accrue therefrom as have 
resulted from the addition of weaving sheds to cotton mills. 


Development of 
silk industry. 
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APPENDIX H. 


SCIENTIFIC AND TECHNICAL SOCIETIES. 


1. We desire to attract attention to the almost complete absence of scientific Absence of 
and technical societies in India. So long as the majority of the men in this ae 
country from whom such societies would naturally draw their members belonged gopicties 
to Government executive services, the subordination essential to discipline was im India. 
unfavourable to their inception and growth; but this phase is gradually passing 
away, owing to the much wider diffusion of scientific knowledge, to the 
rapid expansion of organised industries, and to the greatly increased number of 
scientific and technical experts in private employment. 

In the past, the scientific and technical services were recruited at home, 
and not a few of their members belonged to the great English societies, which 
have been formed to promote the interests of special branches of science and 
technology. As an example, we may cite the Public Works Department. It 
has a long record of magnificent achievements to the credit of its officers, and 
their contributions to scientific and engineering literature are found in the 
journals of many societies, notably the Proceedings of the Institution of Civil 
Engineers. It has undertaken extensive researches to solve special problems 
connected with Indian engineering, and from time to time efforts have been 
made to issue a regular series of professional papers; but for one reason or 
another, the supply of suitable material has after a time ceased. Only to a 
very limited extent is it possible for trade and technical journals to serve as 
media for the publication of professional and scientific work. No prestige 
attaches to original communications offered to the world in this way, and the 
ephemeral character of these journals militates against their permanent 
preservation. Hitherto, therefore, the bulk of the original work done in India 
has been published in the transactions or proceedings of English societies, 

There is, however, a limit to the possibilities of this and the history of much 
work of more than transient or Indian interest is buried in the records of 
Government departments. 

In Great Britain the volume of researth work, enquiry and practical 
experience has increased so rapidly, and specialisation has developed to such an 
extent, that it has become necessary, at frequent intervals, to establish new 
institutes or new societies to deal with the new groups of problems which+ 
have arisen. The members in the larger societies have also increased so greatly 
in numbers and they are so widely scattered that they have had to form 
themselves into branch associations, to attend more especially to matters of 
local interest. 

It is unnecessary for us to dwell at any length upon the advantages 
which arise from a free interchange of ideas between men working in the same 
field of scientific investigation, and the stimulating effect of instructed criticism 
on men engaged in technical pursuits. 

2. We are of opinion that the interests of India demand the establishment yecessity for the 
of Indian institutes, societies and associations analogous to the Institution of establishment of 
Civil Engineers, the Chemical Society, and the British Association for the eee ene 
Adyancement of Science. Action in this direction is urgently required to ™ 
provide for the growing needs of Indians, It is true that they have free 
access to the English societies on the same terms a5 any other subjects of the 
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Empire, and they are also freely admitted to American societies; but beyond 
the prestige attaching to membership and the periodic receipt of copies of 
publications, they derive little or. no benefit from such distant assotviations, and 
they are altogether deprived of the advantages which arise from personal 
intercourse between the members. In mattersconnected with administration, 
the value of personal discussion has been recognised by Government, and every 
year an increasing number of conferences and committees meet to -discuss 
specific problems. Men are convoked from all parts of India to exchange 
views, and experience shows that such meetings are well worth the time 
devoted to them and the expense incurred in bringing the officers together. 
But something more than this is necessary, and the movement in favour of it has 
found expression in the establishment of the Indian Science Congress, which 
was started four years ago and holds annual meetings in the month of January 
in one or other of the capital cities of India, Government supports it by the 
grant of travelling allowances to selected scientific officers attending its 
meetings, and the Congress is doing useful work and is stimulating the growth 
of conditions favourable to the prosecution of research im a great variety of 
directions. 

3. Some attempt also has been made, with an encouraging degree of success, 
to establish local and specialised associations. The principal mining interests of 
India are centred in Calcutta, which is at no great distance from the Bengal 
coal fields, and in 1906, with the help of the Inspectors of Mines and 
officers of the Geological Survey, the Mining and Geological Institute of 
India was founded “to promote the study of all branches of mining methods 
and of mineral occurrences in India, with a view to disseminating the 
information obtained for facilitating the economic development of the mineral 
industries in the country.” It now includes among its members a large propor- 
tion of the mining engineers working in Bengal and, to a less extent, those 
engaged in other parts of India. Calcutta is also the Jargest centre of 
mechanical engineering in India, and the resident members of the Institution 
of Mechanical Engineers, London, have formed a local branch under the 
standing rules framed by the parent society. The members meet from time to 
time to read and discuss papers and, asa purely local body, it has met with 
some suceess; but it has not sufficient prestige to attract many members 
from other parts of India. This points to the necessity for a wider basis 
of membership and a broader field of common interests which, we think, 
would be found in an Indian Institution of Engineers embracing all the 
branches of engineering practised in India, The majority of engineers are in 
the service of Government; but the number of those not so employed is 
considerable and is likely to increase rapidly in the future with the develop- 
ment of industries. Ina country like England, where engineers are yery 
numerous, clearly marked divisions have naturally arisen, and when the 
interests of any section have become of sufficient importance, a specialised 
association has been established to promote them, In India the total number 
of engineers is still too small to permit of this subdivision with advantage, 
and all that seems possible at the outset is to establish an institution for the 
profession as a whole The same gradual process of evolution as in England 
may be anticipated, and when any special branch has become strong envugh, 
it will probably follow the same course. 

4. From such enquiries as we have been able to make, we consider that a 
sulisfactory precedent would be found in the English Institution of Mechanical 
Engineers, which has its headquarters in London with a number of provincial 
branches, and annually holds a summer meeting in one or other of the large 
provincial centres of engineering; whilst it also occasionally fraternises with 
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similar societies on the Continent. Papers prepared for the Institution are 
read and discussed at meetings of the members held nearly simultaneously 
in London. and in any of the provincial centres where they are 
likely to be of interest. Thesame thing could very well be done in India. 
There would be great advantages arising from a strong central society 
covering the whole of India, as membership thereof would confer a much 
greatur prestige. Apart from the reading and discussion of professional papers, 
such a society would inevitably interest itself in many problems with which the 
State has to deal,and in which if would be advantageous to obtain the 
considered opinion of such a representative body. Many such matters have 
come before us in the course of our enquiries, among which we may mention 
the education and traiving of engineers, the necessity of, certificated 
attendants on boilers, the working of the Acts affecting the engineering 
profession, and the grant of concessions in respect of mining rights or water 
power. Such an institution should be an entirely independent body, to which 
Government might very well make an annual grant or subsidy in return for 
the indirect advantages which the country would enjoy in consequence of its 
establishment. Wehave in view an institution whose activities would he 
mainly devoted to professional and technical questions; its existence therefore 
would be of great value in establishing a standard of professional conduct and 
efficiency. Almost every civilised country in the world has an engineering 
association of some kind, and we think that India should no longer be deprived 
of the advantages accruing therefrom. But the conditions in this country are 
unigue, and it seems hardly likely that a successful institution of engineers 
could be established without encouragement and some pecuniary assistance 
from Government. 





APPENDIX I. 


STATISTICAL EVIDENCE REGARDING THE DEVELOPMENT 
OF HAND-LOOM WEAVING IN INDIA. 


Three causes have contributed to the existing general impression that hand 
weaving in India is a declining industry. They are (1) the enormous increase 
in the production of mill-made cloth; (2) the bad financial conditions under 
which the hand weavers work, and especially the extent to which they have had 
to receive famine relief; and (3) the census figures. The second reason, 
which has been discussed in the body of the report, is undoubtedly a corollary 
of the first, which is an evident fact. This note will, therefore, deal mainly 
with the third factor, viz., the census figures. 

2, In paragraphs 91 and 92 of the Madras Census Report for 1911, Mr. 
Chatterton has examined the figures and concludes that there has been little, 
if any, diminution in the number of weavers in that province, The passage 
in question is as follows :— 

« 91, The condition of hand-loom weavers is generally assumed to have 
steadily dvteriorated owing to the effect of competition, and of 
indirect evidence there is plenty in support of this idea. The 
weavers themselves complain that their condition has steadily 
become worse, that they have to work harder and that now the 
coarse weavers, even by the most unremitting toil, are only. able 
to make a bare livelihood. The present census is the fifth that 
has been taken, and if the classification of the returns had been 
uniform throughout, it would have been possible to state defin- 
itely whether the number of weavers was increasing or decreasing ; 
but unfortunately there haye been many changes in the methods 
of grouping trades or branches of a trade at each census, and it is 
difficult to arrive at any certain.conclusion. The following 

tabular statement has been compiled to show,what comparable 
returns are available since 1871 regarding those employed in the 
more important branches of the cotton trade:— 
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“99, From an examination of this table, it is clear that in 1871, there 
were 876,561 weavers (males) but in 1881, 188,157 males are 
returned as cotton manufactiirers, and the weavers only number 
196,610. The total comes to 384,767, and probably includes cotton 
ginners and cotton spinners. We may assume approximately 
that these numbered about 20,000.and that, therefore, the number 
of weavers in 1881 was slightly over 360,000 showing probable 
decrease of 15,000 weavers in the 10 years, This result would not 
be unexpected remembering the havoc caused by the great famine 
of 1877. In 1891 the weavers are returned a3 365,112 and in 
bl 4 


® 
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1901 ag 383,182. Sofaras can be ascertained these numbers are 
comparable, and would show a slight increase in the actual number 
of weavers. ‘The figures for 1911 are reported as 385,124, but this 
includes all mill hands and persons engaged in power factories — 
connected with spinning and weaving. The number of these latter 
is 16,615, and deducting these, we obtain that the number of hand 
weavers in 1911 is 368,509. I think, therefore, we may safely 
accept the following conclusion :;—That in the last forty years the 
number of hand-loom weavers has remained practically stationary, 
but that owing to stress of competition they now turn out a larger 
amount of finished goods than was formerly the case; that is to 
say, the majority of them have to work harder to make a bare 
living. One might also add that their lot would probably be 
greatly improved if they could be induced to accept outside assist- 
ance, which can only be effectively rendered by the establishment 
of small hand-loom weaving factories. The. individual weaver 
suffers because he is still trying to carry on a complex series of 
operations without recognition of the advantages of subdivision 
of labour.” 


8. The conditions of the Madras hand-loom industry are, however, In some 
respects peculiar. ‘Tle proportion of fine weaving is higher than in most 
other provinces; the industry is more concentrated in localities, and it relies 
to some extent on a regular export trade in certain special lines. 

It is necessary to examine the position of other provinces of India, where 
equally favourable circumstances do not exist, The difficulties and uncertain- 
ties arising from the manner in which occupations have been recorded at the 
different censuses are considerable. Owing to lack of homogeneity among 
the systems employed in the earlier censuses, figures have had to be selected care- 
fully and no general and complete presentment of the case is possible. 'We 
may examine, in the first instance, the figures from 1891, for various branches 
of the cotton industry in Bengal, Bombay, the United Provinces, the Central 
Provinces (excluding Berar), and the Punjab (including the North-West 
Frontier Proyinee). The figures are in all cases taken for British India only, 
in order to eliminate the possibilities of error arising from the less efficient 
management of the earlier censuses in Native States :— 


Totals of Bengal, Bombay, United Provinces, Central Provinces (excluding 
Berar\ and the Punjab (including the North-West Frontier Province). 





Total workers and 





dependents. 
Cotton ginning, pressing 1891 ; con 455,644 
1901 Handworkers  . 196,495 806,929 
SV ierate ee ste 122,293 255,030 
Spinning, sizing, weaving | 
anc yarn beating. | 
Factorv hands “| | ee eS 193,461 — 
1891+ Spinuers, ete. , |) i — eee 726,751 
\. 
Weavers i F faaaa 3,478,531 





Total hand workers . 4,204,282 
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Totals of Bengal, Bombay, United Provinces, Central Provinces (excluding 
Berar), and the Punjab (including the North-West Frontier Provinge).— 
















contd. 

= Workers. oe 

= et ee ee ee 
Spinning, sizing, weaving Mills . > 137,675 246,194 

and yarn heating, b. ; 
: 1901 Hand weaving 1,452,086 - 3,173,855 
Spinners, sizers, and 291,056 417,037 
beaters. 

Total hand workers 1,773,722 3,590,892 












(Ginning, _ pressing 122,203 255,080 









and cleaning. 
| Ginning, pressing | 46,037 cakeas 

and cleaning fac- 
tories. 

Nett hand workers . 75,356 veade 

1911 ——————— 

Spinning and weav- 1,500,662 $,012,601 
ing. | 

Spinning and weay- 204,476 
ing factories. 

Nett hand workers 1,296,186 | bet ia 


eee eS EE Ee 





———— 
Norz—{1) In the Central Provinces (excluding Berar) where separate figures are given for spinners and weavers 
én 1911, working spinners are 14 per cont. ana total spinners (workers and dependents) 11 per cent.» 
respectively on workers and total of spinsers, weavers and sizers. Tf this ratio be assumed all 
through, hand weavers in 1911 for the total of the provinces selected would be as under :— 
Workers a * “ * * Fo . * * . * “ a 1,300,660 
Total workers and dependents ‘ * a * i] - . a Fy 2.681,2 13 il, from 
which factory workers 204,476 and their dependents must be deducted), 
(2) Even in 1911, hand and factory textile workers were not recorded separately; tho latter were enumerated at 
a separate and subseqacot indastrial census with the result that dependents are not shown and there 
is no basis of comparison. 


The following comparison may now be made :— 


Total workers and dependents. Workers. 
1891 ; : . 3,478,531 (separate figures not available.) 
1901 - , . . 8,175,855 1,482,086 
191 1 . a - * 2,681,215* a, 1,29 0,569 


® from which factory workers 204,476 and their dependents must be deducted. 


For 1881 we have the following figures :— 
= Males, Females, Total. 
Workers in cotton and flax— 1,642,429 cas 
Figures for females, and totals for the United Provinces are unfortunately 


not available. But if the average proportion existing in other provinces is also 
taken for the United Provinces, the totals would be:— 


Males. Females. Total. 
1,642,420 1,886,447 3,528,876 
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The above figures were apparently inclusive of the following number of 
weavers :— 


Bengal . da) -. & SLIM I00811 461,950 
Bombay ay We : ; = whe sat 224,543 
United Provinces « 32. 38.» 8=©. 867,774 oe ae 
Central Provinces . 20g 2S ws Ste SS (Nob available). 

Punjab : : ; ¥ . 286,523 91,186 377,659 


Assuming that the males only were workers, the above figures compare — 
with the totals in subsequent years for hand weavers in the United Provinces, 
Bengal and Punjab. . 


1881 : , ‘ » 1,016,036 Workers (males). 

1891 : . : » 2,750,117 Total workers and dependents. 

1901 ; = . » 1,170,808... Workers (males and females). 

1911 ; : - 830,349 Workers (by applying C. P. 
formula for deducing spinners), 


In order to take the figures back to 1872, we must confine ourselyes to 
Bengal and the United Provinces the totals for which were :— 


H7e) LP Pe Brenan 
1981. «sw 729,511 § Workers (males). ta, Be 
1891 ; : * - 1,828,616 (Total workers and dependents) 


1901 » « «  » 887,731 -Workere, 
1,849,855 (Total workers and derendents). 
9K Ge | B88 ABO* Workers, 
1,155,272 (Total workers and dependents— 
from which factory ‘workers 
28,693 and their dependents 
must be deducted). 


* Figures for spinners deduced as above, 





5. We may check these results by pursuing a parallel line of enquiry and 
comparing the totals of all workers and dependents ‘in the Weaving industry in 
the only province for which figures are available, viz., Bengal :— 


1872 ° . ‘ - 201,590 (apparently only actual workers). 


TSGE TP ts a Bagge. 
1801-  ins cd TSS SRE 
ke 5 8 >, Df ODL GES 


1911 . : Fi » $53,762 (includes spinners}, 


The figures for several provinces are aynilable from 1881, viz. Bengal, 
Bombay and Punjab; the totals (workers and dependents) for these are given 
below :— : 


igsi » + 1,068)952 

|) a » « 2,189,996 
| 3801 © -, 4js7574 
= 1911 


: « 1,597,191 (fom which factory workers 
178,04/ and their dependents 
oust be deducted). 
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The uncertainty of these figures may be conjectured from the following 
comparison :— : 





—— | Bombay. Bengal 

1872 ‘ % . 73,015 291,590 
1851] : : . 224,343 461,950 
1891 oo 294,500 923,986 
1901 CT . * * 7. * 297,303(+ 901,982 

168,043 | (+7,829 for factories). 

for factories.) 

Ti eee) PS re 7 614,214 458, 7624 





weal ealnae serene from whieh factory workera 144,069 and 10,838 respectively and their depsndente 
It is clear that considerable differences of method seem to have existed. in 
bygone censuses in deciding what persons should be recorded as weavers by 
occupation. 
6. A few figures are available regarding the extent to which weaving 
castes are actually working as weavers. Only those cases have been chosen in 
which figures appear reliable. 


Bengal Jogi— 
Workers in all oceupations— 
Males. Females. 
1911 ‘ : - 5 . = 101,179 18,055 
1901 - * -* . . * 5 76,735 13,460 
Working as weavers— 
181 1 » a 7 . # a * 32,676 1 0,352 
1901 : : : : : i . ‘39,638 $,950 


Norz.—Figures for 1901 include certain ocoupations allied to weaving. 
Tanti and Tatwa— 
Workers in all occupations—_ 


191 1 . s + = = = ‘ 09,054 96 {074 

fie ea a ee See ey Cao 87,897 
Working as weavers— 

CSN ee os UE ee tet eee I SY 9,109 

ignl . te ‘+ ce ; 90,025 $0,408 


There seems some doubt if Tafwas are included in the 1911 figures; but 
the proportion of the total-workers working as weavers in each year is worth 
noting. 


Fer cents 
* JOLT : : . ‘ ; - 49 
Males ‘ : { ; 
119i * . 7 = . cy ov 
1011 : ‘ : ° . A 34 
Females ; : 
1001 “ = = . . . oh 


Central Provinces Balai (very coarse weavers). - 
Workers in all oceupations— 


1911 . ° “ . . : F : . 32,480 
1901 ‘- "ge d . ‘ ‘ ° . . . 25,056 


= 


a 
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Working as weavers— 


ie. aes 2 oe I ee 2,009 
at nie RL ote ee 
Kori (medium weavers). . ov ; 
Workers in all occupations— 
19]1 : : “ : . ‘ : : : ; 18,745 
1901 : . ‘ 4 . * ; "4 - . 18,821 


Working as weavers— 
111 : : : : , : ' ; i : 7,415 
ith re : - ae : ; : : 7,246 
Kositi (fine weavers). 
Workers in all oecupations— 
1911 * . « - = a a 2 w 7 §5,522 
1901 i 5 . : : . : : : : 84,551 


Working as weavers— 


1911 ii * * 7 ‘a a * é s * 68,767 (inelud- 
: ing 32,217 females). 
101 =. ; : : ; : . $86,609 


It looks as if a different criterion had been applied to decide what con- 
stitutes a female weaver in 1911 from. that adopted in 1901, and thereby some 
dcubt is thrown on the figures for other castes than the above. 


Majiar \coarse weavers)— : 
Workers in all occupations— 


1911 * é . * mt é a / * * 752,457 
1901 # é o é . 5 rt i . ® 410,471 


Working as weavers— 


1911 /. . * # a # i ‘ a | * 83,173 
1901 a ® . a + * = . . . $9,406 
Panka (very coarse weavers)— 
Workers in all occupations— , 
i9il . . . : ; . ‘ : . ‘ $2,627 
1901 ct . ] = - * * . * = 93,691 
Working as weavers— ~ 
1911 . . ; ; : : ais ' : 10,456 


1901 .- sw 20,471 


7. The figures seem very doubtful. It is clear that, apart from lack of 
homogeneity and other causes, there has been an absence of agreement as to 
the point where the line should be drawn between weaving castes working as 
weavers and working at other occupations, @./:, cultivation ; and it also seems 
likely that females helping their husbands by reeling, sizing, ete, are some- 
times recorded as weavers, sometimes as gizers and sometimes as dependents, 
Again the famines of 1897-1900 compelled changes of occupation in many 
cases, especially among the coarse weavers, which may or may not become 
permanent. The following conclusion may, however, be drawn, though only 
with caution and reserve. There has been some apparent tendency for the 
total number of weavers to decrease ; but there is reason to believe that this © 

* 


= 
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‘reduction, so far as it is real, is confined mainly, if not wholly, to the coarse 

- weavers, who are often not whole-time weavers, whose products are less specialised. 
and more exposed to mill competition and who find it more easy to take to 
unskilled labour. : 

Attempts.at any form of industrial census are rare in India; but an 
enquiry made into the number of looms in certain districts in Madras in 
1913-15, as compared with the results of an enumeration of looms made in 
1900 for the Madras Statistical Atlas, shows, if the figures are to be relied on, 

_ an increase of 69 per cent, over the latter total. : 

8. We may now consider the figures for the consumption of yarn by hand 
weavers. If we take the imports and internal production of yarn in mills, and 
deduct from these the exports and the quantity of yarn corresponding to the 
quantity of cloth produced in mills, we shall obtain a figure showing the 
balance of mill yarn not woven into cloth or exported, and therefore, allowing 
for the small quantity made into such articles as rope, tape, etc., wholly or 
almost entirely used by hand weavers, At present the quantity of hand-made 
yarn woven by hand weavers is negligible. It was almost certainly very small 
in the former of the two periods taken in the statement below (Statement J), 
and is not enough to account for the difference revealed by the comparison 
between the two periods. The inference, therefore, is that there has probably 
been a small increase in the amount of yarn woven since the period 1896-97 to 
1901-03 ; and it is precisely since that period that the decline in weavers ex- 
hibited by the census figures is apparently largest and most certain. If the 
figures for yarn production are correct, it follows that either the census figures 
do not correctly exhibit the actual state of affairs, which is highly probable on 
other grounds, as we have seen, or that the remaining weavers have been more 
actively employed. But, in any case, we may fairly conclude that there has 
been no general falling off in the employment of hand weayers. This conelu- 
sion does not éonflict with that reached by Mr. Chatterton in the case of 
Madras. 

9. In order to eliminate, as far as possible, the effect of the famine years of 
1896-97, 1899-1900 and 1900-01 in reducing the production of the basic period, 
and thereby yitiating to some extent the comparison, a further statement, 
(Statement IT), based on figures supplied by Sir B. D. Mehta, of the Empress 
Mills, Nagpur, has been added, showing’the production, consumption, exports 
and imports of yarn, year by year, since the figures for mill production have been 
recorded. An extract (Statement III) from a letter by the same gentleman, 
giving his views on the subject, is also appended. , 

10. The position of the weaver cannot, however, bo estimated solely from 
the weight of yarn which he converts into cloth. On yarn of fine counts he 
expends a very much larger amount of labour per Ib. of material used than on 
coarse yarn. For instance, in the manufacture of a turban cloth made of 100’s 
counts 1°3 Ibs. of yarn were used which cost Rs, 8-4-0, the labour charges came 
to Rs. 5-8 M equivalent to Rs, 4-3-8 per lb. of yarn, whilst in the manufacture of 
eloth from 20’s counts 34 Ibs. of yarn costing Rs, 2-0-0 were used, and the labour 
charges amounted to Re. 1-9-0 or slightly over annas 7 per lb. These examples 
are extreme cases and an intermediate example of a dhoti made from 60's 
counts may be cited. The cost of the yarn was Re. 1-8-0 per Ib. and the cost of 
the labour Re. 1-2-4 per Ib. 

11. Statement IV shows in tabular form the imports of yarn from 1890 
to 1914. For the first 5 years of the period they averaged 44°78 millions of 
Ibs. per annum, whilst during the last five years ending 1913-14 they averaged 
41°79 millions of lbs. per annum. In the 5 years 1900-1905, consequent upon 
the effects of famine, the average imports were only 33-07 millions of lbs. per 

. annum. The figures however require examination in detail, and the informa- 
tion available is tabulated in Statement V, which gives averages for 5 year 

* He- 


| 
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periods from 1899-00 to the end of 1918-14; these show that while the imports 
of coloured yarn are steadily decreasing in respect of the lower _ counts, 
there has been a very marked rise in the imports of grey yarn of counts 
over 40's, ‘From 41’sto 50’s the average increase is 119 per cent. and over 50's 
it'is 95 per cent. Up to the outbreak of the war, then, there is definite evidence 
to show that the weavers of India were not only using more yarn but that, so 
far as imports were concerned, there was a very marked increase in the con- 
sumption of fine counts. . 

12. Corroborative evidence regarding the vitality of the hand-loom industry 
is furnished by Statement VI which gives the number of handkerchiefs and 
shawls exported from Tndia from 1890 to 1014. Although the variations from 

ear to year are very considerable, there was no marked change in the trade 
iil about 1904, since which date there has been a distinct upward tendency, so 
that the last 5 years’ exports show an average tncrease of 27 per cent. over the 
nayerage of the 10 years 1894-1904. : 

18. As we have seen, the evidence regarding the number of hand-loom 
weavers in India yielded by the census returns is of little value, but there is no 
uncertainty as to the facts deduced from the trade statistics, which clearly 
‘ndicate that the consumption of yarn is inereasing and that it is most marked 
in ‘respect of fine counts, We may, therefore, conclude that the hand-loom 
industry is at present holding ifs own, and that there is good reason to suppose 
that the universal adoption of technical improvements such as warping mills, 
fly-shuttle slays and jacquard harness would greatly enhance the material pros- 
perity of the largest group of artisans in the country. 


STATEMENT I. 


Average of Average of 
A | 1896-07—1001-02. | 1908-00—1913-14. 

















Ibs. Tbe. 

by sea re Ay a Fal ee BEBE z8 41,748,910 
1. Yarn imported 

elas, Meee cae We 1,008 | 79,744 
> Xignanide wintonaille: «son > ~ | 478,000,044 | 648,559,400 
Total .| 577,956,804 | 60,888,054 
bee 4d" ee Pee bs os 209,997,927 | 200,831,400 

3. Yarn* oxported y 
ee ore yee ons 7,610,084 14,631,904 
Total exports ~| - 217,007,091 215,463,504 

- 

4, Nett (quantity available in Indis) .  » 300,948,878 474,924,750 
= iSlithiteels x Tustin goillat oi ove aie ta 98,728,009 | 248,917,909 
Robes eye oe) Se atc ae 88,150,812 | 222,248,198 


7. Yarn (mill-made available for hand-loom weavers 
(Col, 4+ minue Col. 6) ; . : 


= 


212,798,061 252,676,017 _ 





* Including Re-export, — 
+ All woven goods, : 
JCalculated st the rate of 100 Ihe. yarn 112 Ibe, cluth, 
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STATEMENT II. 


Extract from a letter dated 18th April 1917 from Sir B. D. Mehta of the 
Empress Mills, Nagpur. 


Tenclose a memorandum from which you will see the Mill-Owners’ 
Association would appear to assume the weight of yarn to be increased by 12 
per cent. in weaving. The increase, as you know, is due to the extra weight 
added in the sizing and finishing processes, The percentage assumed by the 
Mill-Owners’ Association must be an empirical one, as the exact additional 
weight depends on the quality of every description of cloth. However, coming, 
as it does, from such an authority, it may be taken as a roughly correct 
approximation. _ Talso send another statement prepared from the statistics 
appearing in the Mill-Owners’ Association Report, which I send you for what 
it is worth in connection with ,the investigation you are after. It seems the 
consumption of hand looms has, at all events, not decreased during the last 
twenty years ; rather it is very slightly the other way. Of course the consump- 
tion by power looms has expanded by leaps and bounds, but this has been made 
up by the increased production of yarns plus diminution of exports to China. 

It is very likely hand-spun yarns were vsed in fair quantities on hand 
looms 20 or 25 years ago, The hand-spinning industry is now practically 
extinct. 


MEMORANDUM... 


The Annual Reports of the Bombay Mill-Owners’ Association give 
statistics of the production and distribution of cotton yarns manufactured in 
Indian mills. The following is an extract from the Report for 1916 :-— 7 


“The quantity of yarn produced In India during the official year 1915-16 
amounted to 722,424,579 lbs. Of this amount, 314,612,996 hs. 
were consumed in the production of 852,254,056 lbs. of cloth 
and 160,231,736 lbs. exported to foreign countries during the 
official year 1915-16, leaving a balance of 247,679,847 lbs.” 

The Association assumes in the above that eyery 100 Ibs. of yarn used in 
weaving give outa cloth production of 112 Ibs. Accepting this authority, the 
factor for turning cloth into yarn is }{2 or 25 i.e., multiply the weight of 
cloth in pounds by 25 and divide by 28, aad you get the weight of the yarn 
which goes to the making of that cloth, ; 

The balance of yarn left after deducting the quantities exported and 
consumed by mills is uot all consumed by hand weavers. A swall proportion 
of this must be used for making rope, twine, etc. Ina paper, which he read 
before the First Indian Industrial Conference of 1905, Sir Vithaldas Thackersay 
estimates this proportion to be about 10 per cent. of the balance. The remainder 
of course must ultimately find its way to hand looms. : 


Tm porte, 
‘Total Cotton Twist and yarn— 


1890-91 
1891-92 
1892-03 
1898-04 
1894-05 
1995-96 
1896-97 
1897-98 
1898-99 
1899-00 
1900-01 
1901-02 
1902-03 
1903-04 
1904-05 
~ 1905-06 
1906-07 
1907-08 
1908-09 
1909-10 
1910-11 
1911-12 
1912-18 
1018-14 


STATEMENT IV. 


Quantity. 
ibs. 
50,970,950 
50,404,318 
38,276,545 
42,306,991 
41,482,847 
46,354,766 
50,173,890 
58,290,717 
45,545,668 
42,621,864 
$4,803,334 
38,299,409 
33,681,300 
93,016,565 
30,575,805 
45,776,742 
$7,673,288 
$7,315,737 
41,524,055 
40,300,460 
32,503,657 
41,955,010 
50,035,210 
44,171,167 


Value. 
Be’ 
9,10 ,83,024 
$,51,46,195 
2,68,38,496 
§,10,80,407 
2,85,12,542 
2,07,10,004 
3,32,58,706 
3,409,50,084 
2,55,16,842. 
2,45,00,108 
2,45,02, 147 
2 ,64,70,267 
2,20,75,871 
214,200,756 
2,48,76,477 
$,42,58,987 
$92,351,592 
5,09,52,448 
$,64,55,512 
$§,51,95,673 
$,18,72,555 
5,79,07,055 
4,44,74,655 


4,16,49,445 


= 
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STATEMENT VI, 


Handkerchiefs and shawls in the piece— 


1890-91 
1891-92 
1892-95 
1893-94 . 
1894-95. 
1895-96 
1890-97 
1897-98 . 
1898-09 ‘ 
1899-00. 
1900-01 
1901-02 
1902-03 
1903-04. 
1904-05, 
1905-06 
1906-07 . 
1907-08 . 
1908-09 . 
1909-10 
1910-11 
1911-12, 
1912-18 , 
1913-14. 


Reports of Indian Merchandise. 


. 1,179,586 


_ Numbers. 


1,868,988 
1,938,177 
1,031,439 
997,202 
1,282,989) 
1,464,214 
2,058,431 
1,760,112 
1,653,867 
1,275,884 
ae 


1,741,727 + 1,591,811 
Average. 


1,633,928 
Average. 


1,744,878 

1,770,605 

2,613,138 

1,892,602 

1,985,014 
2,115,582 By i6 2) 
2,124,161 
1,886,870) 
2,124,405 
2,868,352 
1,949,550 


2,044,759 
Average. 


1,894,532 
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APPENDIX J, 


MEMORANDUM ON THE DEPARTMENT OF INDUSTRIES IN THE 
MADRAS PRESIDENCY. 


In December 1897 the Superintendent of the School of Arts in Marlras Early Fistory 
fell ill, and Mr. A. Chatterton, who was then Professor of Engineering at the 
Engineering College, was placed in charge of the school: Mr. Chetterton, who 
had already devoted much time to the question, obtained a small grant from 
Government inthe beginning of 1895 for experiments in the manufacture of 
aluminium vessels in the School of Arts, and, by August 1899, so much progress 
had been made inthe introduction and development of the industry that the 
Government applied to the Secretary of State for permission fo employ Mr. 
Chatterton fora term of three yeurs in furthering the progress of technical and 
industrial education in the Madras Presidency. Ii was further proposed that 
he should devote himself to the restoration, organisation and development of 
those technical trades and industries, especially metal work and connected arts, 
which appeared most likely to prove successful, and that he should pay special 
attention to the following matters :— 

(1) The development of the aluminium industry ; 

(2) the inspection and reorganisation of existing industrial schools and 
the establishment of new ones ; 

(3) the development of indigenous industries; and 

(4) the establishment of a manual training class in the College of 
Engineering workshops or elsewhere. 

The Government of India recommended these proposals for sanction, subject 
to the remark that too much had been done in the way of the commercial 
development of the aluminium industry ; but the Secretary of State sanctioned the 
proposals, merely remarking that he noted that the aluminium industry would be 
left to private enterprise as soon as the success of the industry was assured, and 
that trade would benefit by the methods which had been adopted under Govern- 
ment supervision. The date of this despatch was L5th February 1900, and it may 
be noted that when it was written, the aluminium depariment of the School of 
Arts was already working on a considerable commercial scale, its sale receipts 
in the year 1898-99 having amounted to Rs, 44,621, while in the year 1899- 
1900 they rose to Rs. 91,432. It is evident, therefore, that in 1900 the 
Secretary of State had no objection to the working of pioneer industries by 
Government on a commercial scale, provided that, as soon as their success was 
assured, they were handed over to private enterprise. 

2, The aluminium industry, together with his work as Superintendent of 
the School of Arts, occupied the greater part of Mr. Chatterton’s time during 
the term of his special duty, but the period was also marked by the inception 
of experiments with hand-loom weaving, with oil engines and centrifugal 
pumps for lift irrigation and with chrome tanning. Consequently, when 
Mr. Chatterton went on leave in 1904, he was deputed to make enquiries into 
the American system of well irrigation, the possibility of introducing an 
improved pump forirrigation purposes, the possibility of introducing warping and 
sizing machinery suitable for the weaving industry of the Presidency, and the 
methods of chrome tanning ss practised in America. On return from leave, he 
was again placed on special duty for the purpose of exploiting and developing 
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technical trades and industries in the Presidency. He was entrusted with the 
direction of industrial education and technical education, in so far as it was 
connected with the exploitation of industries, and with the superintendence of 
experiments in irrigation and pumping. His special instructions were first to 
deyote particular attention to the development of irrigation by pumping and to 
the encouragement of the chrome-tanning and weaving industries. As 
Inspector of Technical Schools and of the School of Arts, he was placed under 
the Director of Public Instruction, and in regard to his other work he was subject 
to the control of the Board of Revenue. 


8. These orders were passed in March 1905, but at the same time Govern- 
ment had a more important scheme under contemplation. Hitherto, Mr. 
Chatterton had been on special duty, and the temporary nature of his appoint- 
ment prejudiced the development of his work on a stable and orderly basis, 
Consequently, later on in 1905, a step in advance was taken, and a scheme was 
submitted to the Government of India for the further advancement of the 
industrial development of the Presidency. To that end it was proposed to 
create a department which should make a survey of existing industries and 
should investigate the possibility of creating new ones. It was not proposed 
to work industries experimentally on a commercial scale, but merely to initiate 
experiments which might assist private enterprise to take up fresh industrial 
undertakings. It was also proposed to establish a bureau where the best 
available advice on industrial methods might be obtained. By this time Lord 
Morley had become Secretary of State for India, and, in view of subsequent 
developments, it is not surprising that he did not view the general principles 
underlying the scheme with much favour. He regarded with scepticism the 
prospect of attaining satisfactory results from the direction of State effort 
towards the creation of industries, and he doubted whether the lack of industrial 
energy and progress in the Madras Presidency might not be due to economic 
causes beyond the reach of State endeavour. However, by way of experiment, 
he sanctioned the creation of the new department and the appointment of Mr, 
Chatterton to the charge of it, with the title of Director of Industrial and 
Technical Enquiries. Thus the Department of Industries came into existence 
in August 1906, though not under that name, and in the following year, it was 
strengthened by the appointment of an Assistant Director, in the person of a 
junior Engineer of the Public Works Department. The work consisted largely 
of chrome tanning and investigations into the hand-loom weaving ‘industry, 
but experiments in other directions were also carried on, Boring operations 
were begun, and it was shown that in certain districts of the Presidency 
considerable supplies, often artesian or semi-artesian in character, of subterra- 
nean water existed. And, by encouraging the installation of pumps driven by 
internal combustion engines, it was proved that these and other supplies of 
water could profitably be used for irrigation. 


4. In September 1908 an Industrial Conference was held at Ootacamund, 
the representatives of the leading industrial interests being invited to attend. 
The object of the Conference was to consider the best method of developing fur- 
ther the work which had been begun by the Director of Industrial and Technical 
Enquiries, and also to review the question of the improvement and extension 
of technical education. Sixty-eight resolutions were passed by the Conference 
under the heads (1) Industrial development, (2) Technical education, (8) 
Textiles and dyeing, (4) Sugar, Chemicals and leather, and (5) other industries 
The Conference defined the three functions of the Department of Industries as 
(1) the supply of advice in regard to new industries, and the introduction of 
new methods and processes, (2) the carrying out of investigations and 


irs : 


experiments, and (3) the development of selected industries, and added that 
the department should open a bureau of information and an industrial museum, 
And in regard to the vexed question of pioneer industries, the Conference passed 
the following resolution :-— 

“The Government may undertake, as a pioneer, the introduction of new industries 
or industrial processes for the purpose of training students or apprentices or for 
demonstrating that such industries will be commercially successful. 

* Provided— 

(1) that no such undertakings be engaged in without prior consaltation with an 
Advisory Board, upon which Indian interests and the leading commercial and 
trading interests in the Presidency should be represented ; 

(2) that no such undertaking, if used for demonstrating any process as commercially 
successful, should be engaged in, unless, after careful enquiry, the Government 
arrives at the conclusion that it is one in which the private capitalist does 
not iulready exist nor is willing to venture ; 

“(3) that it should be a principle of such undertakings that the fullest possible 
publicity sh ould be given by the periodical publication of reports and by » 
full statement of the accounts of the undertakings ; and 

" (4) that, looking to the principle that such undertakings, if used for demonstrating 
that any process is commercially successful, should be directed to the assistance 
of private enterprise, it should be a rule that Government should withdraw from 
any such andertaking as soon as it is clear that it has sufficiently demonstrated 
the advantage of the improved methods of working in that particular 
industry,” 


5. These resolutions, however, were not passed without protest. The opera- 
tions of the chrome-tanning department, the sales in which in the year 1907-08 
had amounted to Rs. 85,520, had already begun to excite alarin in business circles, 
and three prominent representatives of European business interests in Madras 
recorded a minute of dissent from the resolutions relating to industrial develop- . 
ment, holding that Government should confine assistance to commerce to matters 
of research, technical education, industrial instruction, and the dissemination of 
industrial information. On this point the Government accepted the resolution of 
the Conference. They recognised as a general principle that the exploitation of 
industries should be regarded not as a normal, butas an exceptional, function of 
Government, and on the general question of the limitations that should be set 
to the functions of the State in attempting to promote industrial development, 
they. accepted the conclusions arrived at by the Conference. Accordingly, in 
March 1909, they made the following proposals to the Secretary of State :— 


(1) that a permanent Department of Industries under the control of an 
officer to be styled the Director of Industries should be created ; 

(2) that industrial education, as opposed to technical education, should 
be placed under this department; and 

(3) that the department should further be entrusted with the duty of 
encouraging trade by the introduction of new industries, that it 
should establish and maintain a bureau of industrial information, 
and that it should have the charge of the well-boring and pumping 
operations which were then in progress, _ 


It was further proposed that an expert assistant should be attached to the 
Director of Industries, who should also have the assistance, as a temporary 
measure, of experts in dyeing, weaving and leather work. 

6. Lord Morley, however, ina despatch, dated 29th July 1910, differed Lord Morley’s 
fundamentally from the views expressed by the Conference and approved by Despatch. 
Government as the functions of a Department of Industries, As before, he 
condemned a policy of attempting to create new industries by State interven- 
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tion, and he was sceptical as to the utility of State effort in this direction, unless 
it was strictly limited to industrial instruction and avoided the semblance of a 
commercial yenture. The danger of a new State industry was either that it 
would be a petty and ineffective plaything, or that it would prove to bea costly 
and hazardous speculation. The policy that he sanctioned was that State funds 


_ might be expended upon familarising the people with such improvements in the 


methods of production as modern science and the practice of European countries 
could suggest. Further than this the State should not go, and it should be left 
to private enterprise to demonstrate that these improvements could be adopted 
with commercial advantage. He negatived the proposal to establish a Depart- 
ment of Industries, but he sanctioned the appointment of a Superintendent of 
Industrial Education working under the Director of Public Instruction, and he 
also agreed to the recruitment of dyeing, weaving, and leather experts on the 
condition that they should be employed for instructional purposes only. He 
stated further that his objections did not extend to the establishment of a bureau 
of industrial information or to the dissemination from such a centre of intelli- 
gence and advice regarding new industries, processes and appliances, provided 
that nothing was done to interfere with private enterprise. 


7. As the result of these orders the Department of Industries, which on the 
recommendation of the Conference had been created in anticipation of 
sanction in October 1908, was abolished, and Mr. Chatterton was placed 
under the control of the kducation Department as Superintendent of Industrial 
Education. In that capacity he still retained control of pamping and boring 
operations, but the chrome tannery was sold, the hand-loom weaving factory at 
Salem disbanded, and all industrial institutions were transferred to the manage- 
ment of the Education Department. Steps were also taken to recruit the 


_experts whose appointments lad been sanctioned by the Secretary of State. The 


above arrangements, however, proved unworkable, and it was soon found 
necessary to relieve Mr Chatterton of his duties in connection with industrial 
education and to place him on special duty in connection with the pumping and 
boring operations. "In Jnly 1912, his services were lent to the Mysore Darbar, 


and since that date up to the present time he’has not been employed in the 
Madras Presidency. 


8. Lord Morley’s orders, however, aroused considerable opposition in India. 
The Sixth Indian Industrial Congress, which was held at Allahabad in 
December 1910, protested against the abolition of the Department of Industries 
and, in the following February, a resolution was passed in the Legislative 
Council of Madras inviting the Secretary of State to reconsider his decision. In 
pursuance of this resolution, the Government again addressed the Secretary of 
State in May 1911. They referred to the general disappointment which Lord 
Morley’s orders had occasioned, and laid stress on the difference between the 
industrial conditions of India and those prevailing in Europe, pointing out 
how difficult it was in a country like Southern India, “to bridge the gulf which 
exists between mere scholastic instraction and the practical application of 
industrial teaching, unless factories under State management are founded.” 
And they asked for authority, in special cases and subject to the safeguards 
suggested by the Industrial Conference, to undertake the experimental intro- 
duction of new industrial processes. Apart, however, from the question of State 
intervention on a commercial seale in industrial enterprises, they asked for a 
reconsideration of the decision regarding the creation of a separate Department 
of Industries independent of the Director of Public Instruction. They had no 
objection to the retention of the inspection of technical and industrial schools 
under the Director of Public Instraction, provided that a separate Inspector’ 
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was appointed, but they pointed out that such matters as the conduct of a 
bureau of industrial information and the supply of expert advice regarding the 
’ purchase-of industrial and agricultural machinery were outside the province 
of the Educational Department. These proposals were supported by the 
Government of India, and Lord Crewe’s reply was not altogether unfavourable. 
He reaffirmed Lord Morley’s decision against the extension of the act ivities of 
a Department of Industries to trading on a commercial scale, but he had no 
objection to the ereation of a separate Department of Industries, provided that 
its functions were confined within the limits whieh will be referred to later. 
He asked for further information regarding the proposed appointment of an 
Inspector of Industrial Schools, and it was not until the end of 1918 that final 
orders were passed on this point, the control and supervision of industrial, as 
opposed to technical, schools being transferred to the Director of Industries, for 
whose assistance an appointment of Inspector of Industrial Schools was 
sanctioned. Accordingly the Department of Industries in its present form 
came finally into existence on the Zist March 1914. The functions of the 
Director were thus defined :— 
(1) to collect information as to existing industries, their needs and the 
possibility of improving them or of introducing new industries ; 
(2) to carry out and direct experiments connected with local enquiries ; 
(3) to keep in touch with local manufacturers, to bring the results of his 
experiments to their notice, and to obtain their co-operation in 
the conduct of experiments on a commercial scale ; 
(4) to supervise the training of students; and 
(5) to advise Government with regard to technical matters involving 


legislation. 


9. Since these orders were passed, the only important change in the Subsequent 
function of the department has been the transfer in 1916 to the Agricultural changes 
Department of all pumping and horing work. But the outbreak of the war in 
August 1914 seriously prejudiced the work of the department in some of its 
branches, Experimental and teaching work by the Dyeing Expert has been 
stopped owing to the lack of dye-stuffs. The Leather Expert joined the Indian 
Army Reserve of Officers in July 1915. The officiating Director (Mr. Tressler) 
followed suit last August, and a Civilian has been placed on special duty to 
submit proposals for the reorganisation of the department. 

10. The superior staff of the department now consists of an officer on Present staff. 
special duty, a Dyeing Expert, and a temporary engineer who acts as Assistant 
Director. The Leather Expert is at present on military duty, and his place has 
been filled temporarily by an assistant who, as a Government of India scholar, 
was trained in tanning at home. There is a sanctioned post of Weaving 
Expert which is at present vacant. Sub-Engineers of the Public Works Depart- 
ment are at present in charge of the Madura Technical Institute and of the 
Glass Factory, and there are three sanctioned posts of supervisors. The question 
of organising a district staff. is now hefore Government. An Inspector of 
Industrial Schools has just been appointed. 

11. Brief notes are appended on some of the activities of the department 
since its inception, 

12, The first reference to aluminium in Madras that appears in the records Aluminium. 
was in 1891, when Mr. Chatterton made proposals to the Government for the 
utilisation of water power in the manufacture of the metal. A committee of 
experts was appointed by the Secretary of State to examine the proposals, and 
in due course a report was published, and the matter Jeft to private enterprise. 

Nothing practical resulted therefrom till Mr. Chatterton went on furlough in 


407 


1896. He then consulted the officers of the British Aluminium Company, who 
snformed him that there was no prospect of commercia! success attending the 
manufacture of aluminium in India, unless there was a large local market for 
the metal. He then, with the sanction of the Director of Public Instruction, 
proposed to introduce the working up of aluminium into some of the industrial 
schools in the Presidency and, on his return from furlough at the end of 1897, 
he brought out a hundredweight of metal for the purpose. He was given per- 
mission to make experiments in the School of Arts and, early in 1898, he applied 
for funds to carry on the work. This application was refused; but a further 
application to carry on the work at his own expense was sanctioned. At the 
end of March, Government reversed iheir previous decision and sanctioned the 
expenditure of a sum of Rs. 3,800 on the purchase of metal and agreed to the 
experiments forming an integral part of the work of the School of Arts. No 
great difficulty was experienced in manipulating the metal, and, from the outset, 
the work done was sold, though it was naturally rough and deficient in finish, _ 
Coppersmiths and bell-metal founders were employed, and, at first, indigenous 
methods of working were adopted, But gradually, as the workmen became 
more skilled, changes were made, and improved methods and modern tools were 
introduced, with the result that the cost of production was considerably reduced. 
Attention was also paid to the commercial side of the venture. From the © 
outset there was a good demand from the military authorities and from 
Europeans for aluminium vessels, and by establishing agents and subsidiary 
workshops at various places, the Indian demand was also stimulated. The 
following figures give the annual receipts and charges of the aluminium 
department till it was sold in 1903 ;— 


Yeur. Receipts, Charges. 
Ra, A. FP. He. «a. fT. 
Ish7-08 . . P i 8,500 U 0 
1898-99 . : : ‘ : 44621 13 9 014 7 6 
1599-1900 ; ~ 91482 20 8 95,000 0 0 
1900-91 . i : . . 1/87,462 2 9 104,036 14 0 
1901-02 . : . 1,604,549 18 8 234,574 7 7 
1902-08 . : 5 » « L60711 15 6 224,00) .0 8 
isons TD Par eaisse 88 94,142 15 | 


13, In 1900 the Indian Aluminium Company was formed by Mr. Eardley 
Norton, then practising as a barrister in Madras, with the view of following 
up and developing the pioneer work of the Department of Industries. For the 
time the company worked in conjunction with the department to open up a 
market in India, and in 1903 it was decided that the time had arrived when 
private enterprise could be left to carry on the business unaided. Accordingly 
in September 19038, the company took over the aluminium department of the 
School of Arts, purchasing all the tools, plant and stock after valuation, The 
results of the valuation showed that the department had made a nett profit of 
about Rs. 60,000 during the period it had been pioneering theindustry. Of 
this surplus one half was surrendered to the Indian Aluminium Company as a free 
gift to enable it to finance the transfer. The Government of India also permit- 
ted Mr. Chatterton to act as Consulting Engineer to the company for a period 
of eighteen months from the date of transfer. The company is now firmly 
established in Madras. It has extended the use of. machine processes as far as 
possible in its workshops, but in spite of this fact it employs on an average 
nearly 250 workmen. The nominal capital of the company iss. 10 lakhs. 
fa the six years preceding 1914 it paid on an average a dividend of 12% per 
cent, on a prid-up capital of Ks. 6,830,000, but since the war owing to army 
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contracts its dividends have been much larger. Since the prohibition of the . 
import of aluminium into India—a war necessity—the company has taken up : 
the manufacture of copper and brass ware. From plans prepared by Mr. 
Chatterton, it has furnished the equipmentof the two large sandalwood-oil 
distilleries which have recently been started in Bangalore and Mysore. The 
manufacture of aluminium vessels is also carried on in seven factories in the 
city of Bombay and in three factories in Ratnagiri. Tt has also become a 
bazaar industry in the Godavari district of this Presidency. Before the war 
60 or 70 workshops were engaged in the industry in Rajahmundry alone, and 
$000 men were employed, the men skilled among them earning from Rs. 30 
to Rs. 40a month. The vessels manufactured were sent all over India as far 
as Benares in the north and Madura in the south. - But, as the figures given 
below indicate, the bazaar industry has been hard-hit by the war. The export 
of aluminium from England has been prohibited, and it is now unprocurable 
except at fancy prices. ‘ 

14. Aluminium is not made in India, and the existing industry, which is 
entirely an offspring of the company’s work at the School of Arts, extends only 
to the manufacture of aluminium vessels. But such as it is, and though the 
war has materially affected it, it is an industry of some dimensions as the 
appended table of imports of alaminium into India shows ;— 


Table of smports. 


Year. Bombay. J Maitras. Cocanada. Total. 





a | ee } 
cwr. LAKHS, owT. LARS. owt. LAKHS&.- owt. TAKS. 
Re | Re, Re | Rs. 
Ae eae , th! A ae 1-05 ye A ee 1-05 
WO so. - 188 0-85 | 1,615 vst = . | 1803 | 808 
0B? - =. 429 O71 | 1,636 218 | ee os 1,964 2-59 
1907-08. se | NB 173 | 1,670 180 | | 2,696 3-62 
1908-00 .  . «| 1,188 103 | 2,975 19) 301 O27 3,734 21 
‘ony6 . ov ll, SATO | | aoe | ee a 1,898 eo | 11,740 9-02 , 
jotorl . se] 78S G33 | 2,826 1-78 1,573 108 | 11,784 O24 
1911-12 ; 12,258 soi | 6,267 439 | 3,086 190 | 21,611 15°20 
1912-13. = «| 26,518 | 1946 4,089 | 252 4,847 290 35 056 25°18 
ils «Ce | ATA | 1KDO | 6088 381 3,362 248 | 36182 | 3119 
‘aie. HOTS ess | 36st | 310 g2i2 | 882 | 14596 | 1188 
1916-16 «te 407 875 | 8,141 2-9) 1,301 095 | 14,849 13°00 





15. The question of the intervention by Government in the Madras Chrome tanning. 
tanning industry was first taken up in January 1903, when the Chamber 
of Commerce was consulted as to the causes which had led to the 
temporary decline of the industry in Madras, and as to whether Government 
could do anything to assist the industry. The Chamber’s reply was in the 
negative. It ascribed the falling off in the industry to a natural reaction 
following the over-preduction of the previous years, and thought that the industry 
would revive in the natural course without interference by Government. 
Chrome tanning was not feusible in Madras owing to climatic difficulties, the : 
process having already been tried by an experienced tanner brought out from 
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home and found impracticable. The whole question was reviewed by Mr. 
Ohatterton in a report, which was later expanded into a monograph on the 
Madras Leather Trade, and in March 1903 Government decided that no reason 
existed for State intervention. Later on, however, in the same year this decision 
was reconsidered with reference to the economic waste involved in the use of 
country leather for kavalais or the buckets used by the ryots for well irrigation. 
Large numbers of these buckets were required annually by the ryots, for owing 
to inferior methods of tanning the leather perished after a comparatively short 
period of use, and Mr. Chatterton suggested that experiments should be made 
with the object of introducing and popularising the more enduring 
chrome leather. In September 1908, therefore, Government sanctioned 
the expenditure of asum of Rs. 2,000 on experiments in the Sehool of Arts to 
determine whether chrome tanning could be successfully carried on in the 
Presidency, the object in view being not to manufacture a leather which would 
compete with the products of Europe and America, but merely to turn out 
something superior to the locally made article. The field of chrome tanning 
was at that time clear. It is true that in 1910, when the operations of the 
department had led to the whole question of State interference with private 
enterprise arising in an acute form, the Chamber of Commerce explained that its 
letter of 1903 had been written solely with reference to chrome tanning by the 
two-bath process, and stated that the one-hath process had been found practicable 
before the department had undertaken its further development. Nevertheless, 
it does not appear that at the time when the department began work, any one 
else was engaged in chrome tanning, though Mr. Chambers, of Messrs. Chambers 
& Co., began work on an experimental scale some months later, instigated by 
Mr. Brand, the Assistant in the School of Arts in immediate charge of the 
experimental work. 


16. The experiments at first: were conducted on a small scale, the establish- 
ment consisfing merely of a tanning maésiry, a flesher and three coolies, but, 
even in the first year, the sales amounted to Rs. 4,779, and enquiries from all 
parts of India indicated that the ventare had aroused considerable interest, The 
demand for water buckets, however, was not great at first, and it was soon found 
necessary to embark on the manufacture of boots, shoes and sandals, partly in 
order to popularise the use of chrome leather and partly in consequence of the 
difficulty of disposing of the leather cuttings not utilisable in the making of 
water buckets. Chrome-leather water buckets gradually became more popular, 
and, in the year 1908-09 Rs. 9,000 worth of leather was sold for this one purpose 
in two districts of the Presidency, but the main business of the department 
always consisted in supplying the demand for foot-wear, especial] ysandals, A 
boot shop was opened in the Mount Road by private enterprise, and large orders 
for sandals were obtained from some Government departments. In 1907-08 
alone, nearly 20,000 pairs of sandals were sold. The scale of these operations 
necessitated the removal of the department from the School of Arts, and, in 
March 1908, the department moved over to a tannery of its own at Sembiam 
near Madras, Another consequence was that the commercial side of the 
venture now began to attract attention. At the end of 1908, Messrs, Chambers 
& Co. entered a protest against the department's interference with private trade 
and, in the following year, further protests were made by the Upper India 
Chamber of GCommetce and by the Madras Chamber. In reply to these protests 
Government expressed their willingness to withdraw from the venture and, in 
Jaly 1910, they accepted an offer from the Rewah Darbar to purchase the liase 
of the tannery for the sum Rs. 50,000, the whole stock also being taken 9 2 at 
“valuation. The transfer was finally effected in the beginning of ou. ; 
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17. The appended statement shows the receipts and charges of the 
department from the inception of the operation till the tannery ws finally 
closed down :— 


Total cost of the chrom@tanniag department from the heginning (0 the end, 
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Expenditara, Details. Total. Net cost, 
Se , a ~ 
Re «a. PP. Re a P| Be A P, 
Capital outlay. Recripta. 
Land and buildings . 100 0 0 
| Sale of the tannery) 50,000 0 6 50,000 0 
Machinery . » 35518 0 \ with machinery. 
Improvements to 2.973 0 (9,506 0 ¢ , 
brrldings. : | 
| Sales | 
: 
Chareee: 1nG-08 i; | n 00 
| 1904-05 . .| 447 0 0 
195-06 69 ek 
oso é a 2200 60 190-07 . | 4465 2 2 
1045, 5,405 0 f 17-08 ° | $5,357 28 8 
1905-06 . 49.495 6 4 1809 0. | LOTT OO 
1607 mi 3 0° woo-l0 =, | BTL A 
107-08 | 86,727 12 7) 191-11 = «| 92,585 6 451,317 9 7 
inmeaog . 1354638 10 6 i 
190-10. «98,704 15 
19-11 . $3,026 15 11) 486,975 138 5 


| 


= | [558,871 137 | sons; 9 ie 
eT 
Nole—Figares are taken from the draft fina) report after the closing of the chrome tanning business. 


Tt will be seen that the nett cost to Government was Rs. 55,000 odd spread 
over 2 period of seven years. The chrome-leather industry is now firmly 
established in India, at any rate as regards certain classes of leather, and there 
is no doubt but that the Government of Madras helped materially to contribute 
towards this result. Messrs. Chambers & Co.’s tannery at Pallavaram now 
employs abont 1,100 men, partly on bark and’partly on chrome tanning. 

18. The superintendent of the Mysore Tannery, Limited, and managing 
agent of the Berhampur Leather Manufacturing Company, Limited, (which 
two tanneries turn out, it is reported, Rs. 1.50,000 worth of chrome upper leather 
every month) was trained by Mr. Chatterton, and in addition there are the 
following tanneries in India engaged to a greater or less extent in the manufac- 
ture of chrome leather :— 


The National Tannery, Calcutta. 

The Utkal Tannery, Cuttack. 

The Thazgunj Tannery, Agra. 

The Allahabad Tannery, Allahabad. 

The Rewah State Tannery, U maria. 

The Calentia Tannery Syndicate, Calcutta. 


_At least two of these tanneries were started by students originally trained by 
Mr. Chatterton. 

19, Experiments in improved methods of weaying were commenced Weavit, 
in the beginning of 1901-02, and a few fly-shuttle looms were set up in 
the School of Arts with the object of obtaining experience as to their 
working capacity and data regarding their possibilities. At the same time 
certain improved methods of sizing, chiefly hank sizing, were tried. About the 
beginning of next year, the looms were removed to the Anjuman Buildings 
and the experiments continued there. Hank sizing was soon given up, as the 
results of the experiments were found unsatisfactory, ‘The looms 
were of the type of those already in use in the Basel Mission weaving 
establishments in the Madras Presidency on the west coast, but, so far as 
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was known, no attempt had ever been made to turn out purely indigenous cloths 
on fly-shuttle looms, and it was .to achieve this object that investigations were 
begun. At first the manufacture of Madras handkerchiefs was taken up, and, 
though it was not much of a success at the beginning, gradual improvements 
were effected. Experiments with the Madras handkerchiefs and subsequently 
with other classes of indigenous goods, such as saris and diotis, vielded results 
which left no doubt as to the practicability of turning out a much larger 
percentage of cloih on a fly-shuttle loom than on the ordinary country loom. 
In 1905 it was decided to continue the experimental work in a properly 
organised hand-loom weaving factory. Accordingly, in February 1906, a weay- 
ing factory was opened at Salem, where there was a large weaver population, 
the objects in view being, in the words of Mr. Chatterton, to ascertain by 
experiment whether it was possible to improve the conditions of the hand 
weavers in Southern India :— 

(1) by substituting for the country hand-loom an improved hand-loom 
which would enable the weaver to produce a greater length 
of cloth ina given time, without in any way sacrificing the 
essential characteristics of the country hand-woven goods ; 

(2) by introducing the factory system among weavers, so that they might 
work under the management of men with commercial and manu- 
facturing experience and so that capital and organisation might 
be introduced into the industry ; and 

(3) by introducing, if possible, improved preparatory processes to diminish 
the cost of the preliminary warping and sizing. 


20. Much difficulty was experienced in getting together a sufficient number 
of eapable hand weavers adequately to test the possibilities of a hand-loom 
factory. Good wages and regular continuous employment were offered, but the 
weavers much preferred working in their own houses assisted by their women 
and children, and evinced great dislike to the discipline and recular hours 
incidental to factory iife. Few of them moreover were free agents. Most of 
them were in the hands of the cloth merchants, who yiewed the factory with 
suspicion and directed their influence against it. By dint of patience, however, 
improvement was effected, and though, even in the last year of the factory's 
existence, complaints were made that practical weavers of the right class would 
not work in the factory, the financial results of each year showed a progressive 
improvement and indicated that, if properly managed, a hand-loom factory 
might be a success. Thus the factory aroused considerable interest, and was 
the direct cause of numerous small private factories being started. . Subsequent 
investigations showed that most of these factories failed sooner or later, the 
causes of the failure being, it was reported, (1) lack of technical knowledge on 
the part of the management, (2) inability of the directors to work harmoniously 
together, and (3) the dislike of the weavers themselves of discipline and control ; 
but, as will be shown later, they helped to popularise the fiy-shuttle loom. 

21. Not much progress was made in the improvement of the preparatory 
processes in order to diminish the cost of the preliminary warping and sizing. 
A complete plant of warping and sizing machinery was obtained from England 
in 1907, but only negative results were obtained, and little further work on the 
problem was attempted at Salem. One of the facts, however, broaght out by the 
weaving competition held at Madras in 1908 was that the sizing methods of the 
Presidency were much in advance of those in use in other parts of India, 

22, Undoubtedly the most useful work done at the factory was in connec- 
tion with the first of the problems which Mr. Chatterton set out tosolve. From 
the time when weaving had first heen started by Government, experiments had 
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been made with the fly-shuttle loom and various small improvements had beer 
effected, and the type of loom ultimately adopted at the Salem Factory was 
practically the old English fly-shuttle loom, modified as far as possible in the 
direction of simplicity and so as to suit it for the manufacture of indigenous 
cloths. But numerous other types of improved looms were kept under observa- 
tion and trial, and, in 1908, a weaving competition was arranged at Madras with 
the object of procuring definite data regarding the merits of the various types of 
loom whieh were then being offered to the Indian weaver. The result of the 
competition was to confirm the conclusions of the Salem Factory, the looms 
which did the best all round work being those manufactured at Madras on the 
lines of the old English hand-loom. The advantages of this type of loom over 
the country loom have been described as follows :— 

(1) The fly-shuttle slay is cheaper than the ordinary slay ; 

(2) the fly-shuttle gives a greater outturn; the increase varies not only 
with the experience and skill of the weaver, but also with the 
different counts of yarn used, the ontturn relative to that of the 
country loom being nearly double in the case of coarse counts, 
more than 50 per cent, greater with medium counts and rather 
less than 25 per cent. greater with finer counts ranging from 80's 
to 150's. 


Efforts accordingly were made to spread the use of the fly-shuttle loom, but 
the results were not at first apparent, and pessimistic remarks about the 
prospects of success appear more than once in the earlier reports. Asa matter 
of fact, the use of the fly-shuttle spread with considerable rapidity, partly 
owing to demonstration work done by the private factories alluded to above, 
anda census of fly-shuttle looms in ordinary use, taken in 1911, revealed the 
existence in the 89 towns and villages visited of not less than 6,528 looms fitted 
with fly-shuttle slays. Practically all these villages were in the coast districts 
north of Madras, and it was estimated that in these districts roughly 40 per cent. 
of the weavers had adopted the new method of plying the shuttle. 

23. The factory was worked on a commercial scale, so far as an experi- 
mental factory could be run on commercial lines. Besides cotton gonds, silk 
cloths and worsted shawls were manufactured, and the sale receipts in some 
years amounted to nearly Rs. 12,000. But this fact proved the factory’s 
undoing. ‘Che Chamber of Commerce entered a protest; Lord Morley’s ultima- 
tum followed shortly afterwards; and the factory was closed in September 
1910. 

24. In the meantime, on the recommendation of the Industrial Conference, 
it had been decided to appoint a weaving expert and to open a weaving institute 
at Madura. A Government of India scholar was appointed to the expert’s 
post, but he was not much of a success, and his services were dispensed with 
after 4 few months’ trial. The project of a weaving institute at Madura also 
took a long time to mature, and after the closure of tli® Salem Factory, some 
rather desultory. work followed, mainly in the demonstration of jacquard looms, 
At the end of 1911, however, as already noted, a census of fly-shuttle looms was 
made. It was found that the loom had already become very popular and that 
the use of it was steadily increasing, and the enquiry also indicated that further 
demonstration work was necessary in the direction of introducing (1) some sort 
of warping mill in places where the fly-shuttle had been adopted, (2) dobbies 
for weaving simple designs, (3) the jacquard machine for complicated patterns, 
and (4) the frame loom, wherever it might be profitable. Previous experience 
pointed to the conclusion that the best way to convince the weavers of the 
ulficiency of any new appliance was by demonstrating it at their very doors, 
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and though it was recognised that the introduction of improved appliances 
would not by itself solve all-the problems connected with the improvement of 
the material condition of the weavers, it was decided to organise a peripatetic 
weaving party for the purpose of demonstrating to the weavers the advantages 
of improved methods of work and appliances. 2 
25. The first party accordingly was organised in March 1915 for work in 
‘he southern districts of the Presidency, The party consisted of a superinten- 
dent and five weavers, and was equipped with the following plant ; warping mill, 
heaming frame, frame loom with automatic take-up motion, spare slays, dobbies, 
jacquard machine, and card-cutting machines. A small stock of machinery for 
sale was added. A second party for the Northern Cirears was organised in 1914. 
In the southern districts the chief work done has been in pushing the introduction 
of fly-shuttle slays and dobbies, but in the northern districts, where weaving is 
more advanced, warping mills and dobbies have been popularised to some extent. 
26. 'The cost of the weaving operations of the department in each year since 
the operations were begun is exhibited in the following table :— 


; Weaving erperuments. 


Year, Receipt. Expenditure. 
Tha, Me. 
1901S ey eee ee ee Li7 2.951 
1902-05 : ‘ : : : : 4,174 12,779 
1903-04 : ; F f ‘ : : $592 10,210 
1904-08 : . : ‘ ‘ : 5,427 7,037 
100n-06 7 : , ; - : : 2,012 10,035 
1906-07 : yiior aaa, a Te 6,623 17,535 
1807-08 - ; ; : ; 10,537 15,025 
1)08-0 . : ; . . ‘ 11,775 15,765 
1909-10 : . ; 8,601 14,341 
1910-1] : : ; : ; i 0,147 11,590 
1911-12 ' . [ ; j 1,430 5,476 
1918-18, ik Ki we vi. eG : 1,054 4,229 
1913-14 : . : : : ‘ 3, Lou 9,521 
114-15 . : . . : ; . 2,547 5,021 
MOTE ek yam lak po en a Lali 0,501 


— 


_ 


Total §, 60,060 1,54,047 








27. The nett expenditure was thus Rs. 84,978 spread over fifteen years, 
in return for this expenditure the department can claim to have attained a 
considerable measure of success in the introduction of the flv-shuttle loom and - 
other improved appliances, Ten years after the first experiments were begun 
as the result.of the census taken, 6,600 looms out of 15,500 counted ween founa 
to be fitted with fly-shuttle slays, and it was estimated that in the coast districts 
north of Maaras 40 per cent. of the weavers had adopted the fly-shuttle, In 
1915, the proportion in the Kistna district had risen to two-thirds, and, at a 
conservative estimate, the number of fly-shuttle looms in use in the Presidency 
may be put at something like 15,000, Mr. Chatterton has estimated that the 
adoption of the fly-shuttle increases the wages of a weay@r by Rs. 2-8-0 per 
mensem, and, on the basis of this figure, the monthly inerease in wages result- 
ing from the adoption of the fly-shuttle may be put at Rs. 37,500 per mensem, 
or Rs, 43 lakhs per annum. 

28. The records of the pumping and boring branch of the department are 
very voluminous, and it is not possible here to give more than a very brief sketch 
of the deyelopment of the operations. In September 1903, the aluminium 
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industry was made over to the Indian Aluminium Company, and, as piirt of . 
his programme of work in connection with the development of Indian in- 
dustries, Mr. Chatterton proposed that a number of pumping installations 
should be set up with the object of demonstrating the advantages of modern 
machinery in agricultural operations. Some work had already been done m 
this direction, and Mr. Chatterton himself and the Publie Works Department 
had both experimented with pamping by machinery. But these experiments 
had furnished evidence merely as to the value of lift irrigation on a compara- 
tively large scale, and much scepticism still prevailed as to whether compara- 
tively small areas of land could be profitably irrigated by small engines ancl 
pumps. One small installation had already been put up at Melrosapuram in 
the Chingleput district, and, in 1904, permission was obtained to open four other 
pumping stations, where experiments were begun with engines varying in 
horse power from 3} to 6}, and with three and four-inch pumps. From the 
first, the progress made was encouraging, and by March 1905 so many applica- 
tions for assistance had been received that Government agreed to advances 
being made under the Land Improvement Loans Act for the purchase of oil 
engines and pumps, and provided Mr. Chatterton with the nucleus of a staff to 
assist those wishing to put up installations with advice and supervision. A class 
for training oil-engine drivers was also opened at the School of Arts. It 
soon became evident, however, that very few of the wells in the Presidency 
could furnish enough water to make it worth while to put in an engine and 
pump, and that, in order to bring pumping installations into more extended use, 
it would be necessary to deepen existing wells or to sink new ones so as to tap 
the subterranean reservoirs, which were suspected to exist at no very great 
depth in certain districts of the Presidency. These results had been anticipated 
from the very beginning, and, in 1904, a set of boring tools was purchased, with 
which experimental borings were put down in various places, This led to tite 
discovery of sub-artesian water both in the Chingleput and South Arcot districts, 
and it became evident that it was desirable greatly to extend the scale of opera- 
tions. Accordingly, in 1906, the boring branch of the department was inaug- 
urated by the deputation of a special party to the Chingleput district, partly 
to develope well irrigation by the expeditious disfosal of applications for loans, 
and partly to prevent waste of money by preliminary borings before wells were 
sunk. Later on, the operations of the party were extended to the improvement 
of existing wells, and from this time forward progress was rapid, until the 
outbreak of the war operated asa check. By March 1916, operations were Im 
progress over nearly the whole of the Presidency, and 3,533 borings had been 
put down. Rather more than half of these borings were made for the purpose 
of improving existing supplies, the remainder being fresh explorations. The 
percentage of success is reported to have exceeded 60, sub-soil water being ‘met 
with at depths ranging from 35 to 200 fect. In the same period, 515 local 
investigations were made in connection with projected pumping installations, 
more than 400 installations were set up, and a sum of Rs. 2,99,500 was advanced 
under the Land Improvement Loans Act to 117 persons for the purchase of oil 
engines and pumps. Many other installations were put up independently 
of the department, the machines being mostly obtained from engineering firms 
‘on the hire-purchasé system, and an admittedly incomplete census taken in 1915 
disclosed the existence of nearly 900 installations irrigating an estimated area 
of nearly 50,000 acres. In addition, a number of oil engines were installed 
under the advice and with the aid of the department, in rice mills and other 
industrial concerns. 
39. The rapid increase, however, in the popularity of oil engines and 
pumps entailed correspondingly heavy: work in the department. In the cir- 


Industrial 
installations. 


415 

tumstances of South India, it was necessary to provide for the supervision and 
periodical inspection of the pumps. A system of compounding fees was 
accordingly instituted, and, by 1915, 286 plants were on the inspection 
list. For inspection and boring purposes the pumping and boring staff was 
augmented from time to time, till, in 1915, it consisted of 12 supervisors, 
21 mechanics and 38 boring maistries. Much of the Director’s time was taken 
up in the supervision of his supervising staff and in what was practically eon- 
sulting engineering work. Most of this work, moreover, was work which really 
appertained to the Agricultural Department, and eventually that department 
was strengthened by the appointment of an Agricultural Engineer who has 
relieved the Director of Industries of all work connected with pumping 
and boring. 


The following statement exhibits the cost of the pumping and boring 
department from 1904-05 te 1915-16 :-— ‘ 


Pumping and Boring Operations. 








Year. Receipts, Expenditure, 
Rs. Ra. 

1065-06 et Mn ed 6 ee *65,038 
1906-07, . - ; . 7 ee -s: 14,105 
1907-08 . ; : ; . - : 53 21,444 
1006.00")... «7 ome ceed ae ae 2,692 39,177 
BOOO ADT lt be A ee re 4,370 46,908 
1910-11 ‘ , Z - ; . 5,987 66,299 
1911-12, : . : ‘ P “ 14,461 63,060 
1912-15. : . . F : ; 26,407 98,757 
1913-14, : ; ; : ‘ ‘ $1,237 1,54,076 
1914-15, : : : “ : i 38,654, 1,58,017 
1915-16, ; ; : . : q 40,429 1,17,920 

Total . 1,64,290 844,706 








30. The oil engines first used by the department were worked with 
kerosene oil; hut at the request, of the Shell Transport and Trading Company, 
which then supplied Madras with kerosene oil, experiments were taken up 
with a view to utilising the very large stock of liquid fuel which had been 
brought out to Madras, in the hope that it would be found suitable for gene- 
rating steam in the mills and factories. The scheme proved a failure and the 
company were left with a large tank containing about 4,000 tons of liquid 
fueLon their hands. It was found that the Hornsby-Ackroyd oil engine was 
equally well adapted for use with either liquid fuel or kerosene oil and, on this 
fact» being made known by Mr. Chatterton in a letter to the “‘ Madras Mail,” 
the numerous users of Hornshy-Ackroyd oil engines in the Madras Presidency 
naturally at once displaced kerosene oil, which cost from 7 annas to 8 annas a 
gallon, by liquid fuel, which could then be obtained at 2 annasa gallon in 
Madras. The great reduction in the cost of generating power, consequent 
upon this discovery, gave a considerable impetus to the development of small 
power installations. These were principally applied to the preparation of 
agricultural produce for the market and, in the course of a few years, numerous 
pediy hie oil mills and a few saw mills and sugarcane-crushing mills were 
inst 

31. In 1911, Mr. Chatterton urged on the Government the necessity for 
experimenta: work in connection with the manufacture of jaggery and, a sum 


© Includes Rs, 16,081 spent when the experiments were in charge of the Publie Works Department. ‘Th figure, 
are taken from the Anrual Administration Report t 
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of Rs. 10,000 being placed at his disposal, a jaggery-boiling plant on improved 
lines was set up in the village of Singanallur near Coimbatore. Very little 
progress had been made when he left Madras for Mysore, and, on the establish- 
ment of a Department of Industries in that State, a number of similar plants 
were set up by him. Arrangements were made for the two departments to 
work in co-operation, with the ultimate result that very considerable improve- 
ments were effected, and a large number of installations have been set up both 
in Mysore and the Madras Presidency. A full account of the work done in 
this connection will be found in Bulletin No. 55 of the Agricultural Research 
Institute, Pusa, which is entitled, “The Manufacture of Jaggery in South 
India.” 
- 39 Allusion has already been made in paragraph 12 to the proposals Experimental 
submitted by Mr. Chatterton in 1891 for the utilisation of water power in 
Southern India, and, although these have not been carried out, they drew 
attention to the value of water power, and undoubtedly first suggested to the 
Mysore Government the idea of utilising the Cauvery Falls at Sivasamudram. 
Later on, in 1902, extensive studies were made regarding the cost of genera- 
‘ting power in Southern India, the results of which were published in the 
“Indian Review” of that year. This paper was communicated to the agents 
of the Kolar gold mines and resulted ultimately in the central generating 
station, which was erected at the mines to supplement the supply of power 
from the hydraulic installation at Sivasamudram._ 
Recognising that cheap power was essential to the development of the 
country and that the south of India was greatly handicapped by the dearness 
of fuel, experiments were also started in 1902 to determine the value of wind 
mills as a source of power for lifting water for irrigation. Messrs. Parry & Co., 
the Madras agents of the Chicago -Aer-Motor Company, provided a 16-foot 
aer-motor mounted on a 70-foot tower, and this was erected in the. compound of 
the School of Arts, and its performances were kept under observation for more 
than a year. The results of the investigation were published in June 1903 in 
a balletin issued by the department, entitled, “The Value of Wind Mills in 
India.” 
In 1906, a similar report was published on experimentsin pumping with 
oil engines and centrifugal pumps. Attention was drawn to the defects of the 
existing pumps on the market, and, falling into the hands of an engineer in 
England, it resulted in this gentleman setting himself the task of producing a 
new pump free from these defects. This led to the invention of the Rees 
Roturbo pump, which is now extensively used all over the world and has been 
adopted as the most suitable type of pump for the majority of the installations 
in this Presidency. 
In 1906-07, the flow of water in spring channels in the South Indian 
rivers was investigated, and it was found that when the hydraulic gradient was 
jess than one in about 250, the water is unable to move through the sund. 
This disposed of the idea that there was a subterranean flow of water in 
the beds of our rivers and explained the partial failure of water-supply schemes = 
for towns like Madara, ‘Trichinopoly and Con jeeveram. A full account of the 
investigations is given in the report of the experimental pumping department 
for the year 1906-07. 
The development of irrigation by pumping with oil engines and centrifugal 
pumps gave rise fo a considerable number of investigations regarding the duty 
of water in the South of India and the results have been published from time to 
time in the bulletins and annual reports which have been issued. 
38. It would unduly extend the scope of this memorandum to furnish any Enquires, 
detailed account of the industrial enquiries which haye been made but have 
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yielded no-practical results. Only two matters are of sufficient importance to 
he referred to. 

34. Reference has already been made in paragraph 12 to Mr, Chatterton’s 
original proposals. A revised scheme was submitted by him to Government in 
1908, the principal feature of which was. the regulation of the Periyar lake 
so as to provide a perennial supply of water sufficient to yield 20,000 h. p. for 
12 hours every day throughout the year. It was proposed to transmit this 
power to Madura, and the owners of the mills there signified their willingness 
to use it. The scheme fell through when referred to the Government of 
India, owing to objections raised by the Inspector-General of Irrigation. The 
importance of industrial development was not then so keenly appreciated as it 
is now, and it is possible that in the future the Irrigation Department may be 
prepared to waive their objections. 

35. In January 1907, Mr. Chatterton invited the attention of the Board 
of Revenue to the question of the manufacture of charcoal from timber grown 
in the neighbourhood of the Buckingham Canal. He proposed the establish- 
ment of a wood-distillation plant to manufacture charcoal, for which a market 
was anticipated in Madras and elsewhere as fuel for suction gas producer 
plants as well as for the ordinary requirements of the city. Of the by-products, 
the most important was acetate of lime which was needed by the Cordite Pactory 
at Wellington for conversion into acetone. Government sanctioned the 
preliminary proposal to send a sample consignment of ten tons of casuarina 
wood to England, to ascertain what percentage of charcoal it would yield and 
what would be the value of the by-products. The tests were eminently satis- 
factory. and a very extensive correspondence developed, which was ultimately 
referred to the Industrial Conference which was held at Ootacamund in 
September 1908. Finally, the proposals were submitted to a committee, chiefly 
consisting of non-official gentlemen, who were asked to state whether the 
industry was to be left to private enterprise or to be taken up by Government. 
“The Committee were of opinion that Government could not undertake the 
establishment of a factory fer wood distillation on a large seale without undue 
interference with private enterprise, though, upon the information at present 
available and in view of the uncertainty of a market for some of the most 


_. important by-products, it was highly improbable that private enterprise would 


embark upon an undertaking of so much importance and difficulty.” The 
Government accepted the opinion of the committee and decided to take no 
further action in the matter. Had wood distillation then been started as was 
proposed, there is not the Jeast doubt that it would, by now, have been an 
industry of great national importance in India as some of the by-products 
are of great military value. 

36. In 1908, two pencil factories were started in the Vizagapatam district, 
one at Bimlipatam and the other at Anakapalle. The Bimlipatam Company 
imported machinery from Germany, hut, after spending about Rs. 25,000, 
failed to make pencils and sold the plant to a group of merchants at Cocanada, 
The factory was then started at Cocanada under the management of an Indian 
who claimed to have studied the processes of pevcil manufacture in Japan. 
But, after spending some Rs. 14,000, he failed to make saleable pencils, and 
operations came toa standstill, The Anakapalle Company began life with 
a paii-up eapital of Rs. 5,000 and a loan of Rs, 6,000. But this capital was: 
exhausted in procuring machinery from Germany, and further sums were 
horrowed in order to enable the company to work. No expert appears to have 
been employed, and all attempts to make pencils failed. The machinery was 
made over to the creditor in payment of the money owing to him, and - 
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eventually passed into the possession of the superintendent of an industrial 
school at Waltair. ~ 


37, In 1914, the attention of the Department of Industries was drawn to 
the industry which was then defunct, and terms were arranged on which 
the department obtained the use of the machinery. An expert was obtained 
and some pencils were made. But it soon appeared that the expert was 
expert only as regards the wood part of the process, and that he was unable 
to assist in the production of a satisfactory lead. His services were accordingly 
dispensed with in March 1915, and a Supervisor of the department was sent to. 
Bangalore to study the composition of the lead in imported pencils with the 
help of the chemists of the Tata Institute. The refinement of the crude 
graphite also gave some trouble, but eventually, with the help of Professor 
Erlam Smith of the Presidency College, an effective method was discovered. 
Many other samples of Madras graphite were also tested, but none of the 
deposits in the Presidency are regularly worked, and since the graphite usually =~ 
occurs in pockets, it is doubtful whether it will ever pay to work them. 
Eventually, therefore, it was decided to make use of Ceylon graphite, which 
can be bought on the basis of a guaranteed carbon content. The question of 
wood gaye far more trouble. Nearly 80 Indian woods have been tested, but 
so far no really satisfactory Indian wood has been discovered, and the efforts 
made to place on the “market a cheap white wood pencil made of Indian 
timbers have not been successful. The experiments with Indian woods are 
still going on, but the experience gained points clearly to the conclusion that 
pencil factories in India, as in European countries, will have to rely mainly 
on imported cedar, Fortunately there is a source of supply comparatively 
close at hand in British East Africa. Besides black lead pencils of different 
kinds (including carpenters’ pencils and disry pencils), satisfactory copying 
pencils haye been made, though the outturn of this class of pencil is limited 
by the scarcity of methyl violet of the right quality. Experiments have also « 
been made with coloured pencils. The factory is now being run on commercial 
lines, and it is hoped that before. long it will be possible to make it over to, 
private enterprise. 

88. The original experiments in glass making in this Presidency were Glass 
carried out at Ennore near Madras by the late Mr. James Short and Mr. August manufacture. 
Scholl, of Messrs. Volkart Brothers. Satisfied with the results of their 
preliminary enquiries regarding the supply of the requisite raw materials 
and with the success obtained by the experiments, they floated a company in 
1909 with a capital of Rs, 2,00,000. A German expert and four Austrian 
blowers were brought out. An intermittent furnace and gas producer were 
constructed and work was started in 1910. In March 1910, a free grant of 
half the wood used in the company’s furnace for the first two years of its 
working, up toa maximum ‘of 7,200 tons for the whole period, was granted by 
Government. Mouth-blown soda-water bottles were produced which stood a 
pressure of 260 1b. per square inch, and were used in large quantities by 
Messrs. Spencer & Co., and found perfectly satisfactory. 

39. After working for some time it was found that the available local 
Jabour could not turn out mouth-blown bottles in sufficiently large quantities 
to make the Business profitable, and it was decided to get automatic machines. 
In 1911, therefore, six bottle-making machines, an air compressor an¢l . 
mechanical gear were -obtained from Messrs. Forsters of St. Helens. The 
factory worked till November 1911 and turned out a considerable number of soda- 
water bottles, the maximum output in any one month being upwards of 26,000. 
The company, however, experienced many difficulties. The. furnace had been 
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stem of State apprenticeships should be established among the engineering 
x Oe north of Madras, and that some provision should be made for technical 
training in a school outside the workshops. The Government accepted 
generally the récommendations made, and called, in August 1912, for definite 
proposals for the establishment of State apprenticeships and the opening of a 
technical school on the lines advised by the committee. Tentative proposals 
were submitted shortly afterwards, but the consideration of them was delayed 
pending the receipt of the orders of the Secretary of State on the constitution 
of the Department of Industries, and the question also arose whether in 
addition to mechanical engineering, the facilities for technical education in the 
proposed school should not be extended to other branches of work such as 
motor engineering. Another committee was appointed to consider this 
question in 1914 and also to work out detailed proposals both for the school 
and for the system of apprenticeships. This committee, which was composed 
largely of men of practical experience, considered that such technological 
education as was necessary in the Presidency might, for the present, be 
conveniently arranged for by means of scholarships to the Victoria Jubilee 
Technical Institute at Bombay, and three scholarships of the value of Rs. 30 per 
mensem tach forfour years are now awarded to natives of the Madras Presidency 
for the study at the above institute either of ‘mechanical engineering, ‘elec- 
trical engineering, textile manufactures or technical chemistry, as well as 
three scholarships of the same value for the study of mechanical and electrical 
engineering at the Madras College of Engineering. The committee also proposed 
that extension classes should be provided in the proposed Trades School for 
subjects such as fitting and turning, blacksmith’s work, foundry work, carpentry 
and joinery, plumbing and sanitary work, brickworkand masonry, electric wiring 
and fitting, motor-car work and motor-car driving, weaving and dyeing, metal 
work and metal spinning. Government decided to begin work experimentally in 
a rented building, and much difficulty was experienced in obtaining a building 
in a suitable locality. Eventually, however, a building was secured in 
Georgetown and a beginning made with classes in mechanical engineering and 
plumbing. The school has now overflowed into another building, and classes 
are now held in mechanical engineering (first and second year), plumbing (first 
and second year), electric wiring (two classes), and machine drawing, while a 
class has also been opened for apprentices from the Perambur railway workshops. 
So far the experiment has been successful, and it is hoped to make the school 
permanent. 

44. Among the industrial schools transferred to the control of the Depart- 
ment of Industries in 1909 in pursuance of the recommendation of the 
Industrial Conference were the two technical institutes maintained by the 
District Boards of Madura and Tinnevelly. Subsequently, both institutes were 
taken over by Government, and, while the Tinnevelly institute was abolished, 
it was decided to rebuild and remodel the Madura one on a more ambitious scale. 
The institute will comprise weaving, dyeing, and mechanical departments, the 
central idea being that the technical and industrial education provided should 
be connected with the industries of the town. In the mechanical department a 
small workshop will be established, well equipped with different kinds of 
machinery, and ten apprentices will be admitted yearly for a three years’ 
course which may be extended to five in the case of promising lads. The work- 
shop will undertake repairs for private oil engines and pumps as well as for the 
pumping and boring department, and will also undertake demonstration of up-to- 
date agricultural and industrial machinery. The apprentices will thus be provided 
with practical experience, and three afternoons a week will be devoted to lectures 
on materials and simple forms of mechanism and to mechanical drawing. The 


* 


422 | 
idea is not to turn out engineer subordinates or draftsmen, but an intelligent class 
of mechanics somewhat resembling the old English millwrights, Industrial 
classes will also be opened for carpentry and blacksmith’s work. Five students 
a year will be admitted to each class, admission being confined to caste workmen, 
and the period of instruction will cover a period of five years. In the weaving 
department, for the present, industrial classes only will be opened. Twenty boys i 
will be admitted each year, they will be apprenticed for five years, and will be 
housed in a hostel. Details of the course of instruction haye not yet been 
worked out, but roughly three hours a day will be devoted to general education 
and five hours a day to practical work. The practical work will be done 
in a weaving factory, the object being to train workmen capable of 
dealing with every stage of the processes of hand weaying for every kind 
of cloth manufactured in Southern India, It was also proposed to tackle 
in earnest at the institute the question of the improvement of indigenous 
methods of sizing, and with this object in view to obtain “ drum-winding, beam- 
warping and dresser-sizing’” machinery from England, as well as to import 
an expert European sizer. But it was decided that the restrictions placed 
by Lord Morley upon departmental work made if impossible to test the value of 
this machinery on commercial lines, and this part of the scheme (which included 
the higher technical training of students) has been held in abeyance for the 
present. In the dyeing class no industrial training will be undertaken, and it has 
been decided that “all that is required is higher education for prospective 
“works owners and managers, to place them in a position to understand the nature 
“‘of the processes carried on in the works and to keep in touch with and 
‘appreciate the value of developments in methods and dyestuffs.” Instruction, 
for the present, will be limited to the sons of dyers and of those engaged in 
business connected with dyeing, and the course which, as at present arranged, 
will last for one year, will include instruction in elementary science and 
chemistry of dyeing materials, technology of textile fibres and dyeing 
processes. . 

45. Various causes have conspired to delay the opening of the institute. 
The negotiations with the District Board of Madura as to the terms on which 
the old institute should be taken over were not concluded till 3lst March 1910, 
and a new site for the institute was not finally selected till the end of 1911. 
The site originally selected for the quarters of the Principal and lecturers was 
subsequently commandeered for the headquarters of the Ramnad district, and 
the acquisition of the new site has only just been sanctioned. The prepa- 
ration of plans and estimates was also delayed in the Public Works Depart- 
ment, but final estimates for the institute and hostel, amounting to Rs. 3,24,700, 
have now been sanctioned, and work is proceeding steadily. In the meantime 
the work of the old Technical School has heen carried on in temporary 
buildings. 

46. Apart from the Madura Technical Institute, there are 35 aided indus- Industrial 
trial schools under the control of the Director. They may be rgughly classified sehools. 
as below :— - 


Schools where carpentry is the principal subject taught : » Ib 
Schools where lace making and needle-work are the principal 
subjects tanght . : ‘ : . . . 
Printing schools. ‘ a4 Sess 
Agricultural achool ; : = 


Weaving schools . 
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These schools at present follow the curriculum prescribed for the Govern- 
ment technical examinations, and prepare students for the examinations in 
the elementry, intermediate and advanced grades. The majority of these 
are managed by different missions, and aided by grants awarded under the 
Grant-in-Aid Code, One hundred and ninety-nine scholarships are at the 
disposal of the Director and are awarded to deserving pupils. The whole 
question of the policy to be followed in regard to these schools has been 
reviewed by Mr. Tressler, and his ideas have been embodied in a draft Grant-in- 
Aid Code which isaow under the consideration of Government. 

47. The following statement exhibits the grants paid to the industrial 
schools in the last four years :— 















ef ee eee | ee 

| | Rs. Rs. Rs. : Rs, 

| 1912-18 | 88,780 549 15,952 6,138 
1919-16, 2 .| 29,760 24,819 17815 6,150 
19415. J 39,610 7,140 8083 5,243 | 
omen SL” 33,278 9,639 6106 5,259 
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48. Resolution No, 50 of the Industrial Conference ran as follows :— 

“The Conference considers that the leather trade in the Madras Presidency is of 
“sufficient importance to justify the establishment of a Leather Trades School, which should 
“be associated with a small tannery in which efficient practical instruction can be given, 
“that provision should be made for technical education in tanning, and that in the Leather 
“Trades School experiments may be fitly undertaken to determine whether or not the status 
“of the Madrus tanning trade can be improved.” 


Government accepted the resolution, and the Secretary of State sanctioned 
the school on condition that it should be a technical school pure and simple. In 
it workmen should be instructed in methods of chrome tanning and other pro- 
cesses of leather manufacture, the idea being that, if the school were properly 
managed, it would supply “a private capitalist with instructed workmen and 
with all the information he requires for a commercial yenture”’ But no 
attempt was to be made to convert the school into a factory in order to demon- 
strate that articles can be manufactured and sold at a profit, On this under- 
standing Lord Morley sanctioned the establishment of the school and the recruit- 
ment of a European expert in tanning for industrial purposes. Mr. Allan 
Guthrie of Messrs. Cooper, Allen & Co., Cawnpore, was appointed Leather 
Expert, and joined his appointment on 1st September 1911. In the following * 
year, he submitted his proposals in regard to the establishment of a school. He 
reported that, except in the type of tools used and the methods of using them 
and the treatment of water, there was very little that could be taught to the 
expert tanners, and that it would be better to aim at the. improvement of 
leather tanned®and dressed for use in this country. He proposed, therefore, 
that a school should be established and worked as a small tannery, lectures 
being cut down to a minimum, and the greater part of the two years’ course 
being devoted to practical work in tanning, currying and dressing, and to 
chemical checks in the laboratory on the practical work done. Admission 
should be confined as far as possible to sons of tanners and of those -connected 
with the leather trade, and, at the outset, it was suggested that the school should 
be devoted mainly to the training of operatives. These proposals were 
approved, and a model tannery has been constructed in Washermanpet. Space 
has also been reserved on the same site fora Government Trades School in which 
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lectures will be given. Unfortunately, just as the school was opened, Mr, 
Guthrie went-off on military service, and temporary arrangements have heen 
made to carry on the school in the tannery under the charge of an Assistant 
Leather Expert. Twelve students are now attending the school, which is run 
partly asa model tannery and school and partly as a research institute. Experi- 
ments are being ‘conducted with wattle as a tanning agent and with various 
mixtures. 

49. The following statement exhibits the receipts from and expenditure on 
the department since Mr. Chatterton first began work on aluminium in the 








School of Arts :— 
Year Receipta Expenditure. Nett cost. 
Rs. Rs. © Rs, 
1897-98 , 0 3,800 8,800, 
1898-99 44,622 45,014 392 
1899-1900 : 91,432 93,000 1,568 
190041 , 37,452 1,94,937 57,485 
1901-02 P 1,84,727 2,37,155 52,428. 
1902-03 ° 1,783,586 2,536,780 62,894 
1903-04 2,95,216 1,380,199 *—1,65,017 
1904-05 . 7,897 26,930 - 19,088 
1905-06 : 28,149 1,11,660 $3,518 
1906-07 , 58,088 1,27,984 69,846 
1907-08 .. 95,948 1,97,511 1,01,568 
1908-09. 1,22,265 2,35,800 1,13,535 
1909-10 96,942 2,09,818 1,193,871 
1910-11 1,07,526 133,195 25,669 
1911-12 : 81,923 1,54,526 72,608 
1912-13 35,890 2,21,002 1,85,112 
1913-14 : 43,536 3,20,221 2,76,685 
1014-15 50,142 4,20,246 3,70,104 
1915-16 ; 57,762 3,52,814 2,95,052 
Total 17,13,396 $4,52,537 «17,89, 141 
* Nett profits. 
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APPENDIX K. 


NOTE ON THE EXPANSION OF THE ENTOMOLOGICAL AND 
PATHOLOGICAL ENTOMOLOGICAL WORK AT PUSA AND 
IN THE PROVINCES. 


By Mr. T. Bainbrigge Fletcher, Imperial Entomologist. 


(To be read with the evidence of Mr. C. M. Hurcutysox, B.A., M.A.E.B., Imperial Agri- 
enltural Bacteriologist, Pusa, at pages 401—416 of the Minutes of Evidence, Volume 1.) 


Historical. 

the study of Indian entomology may be said to date from 1758, the year 
in which was published the tenth edition of Linnes “Systema Nature ” which 
is accepted as the starting point of modern zoology. A few Indian insects 
were described in this publication, but in the three succeeding decades large 
collections of insects, mainly collected by the missionaries in Southern India, 
especially at Tranquebar, were sent to Europe, so that by the close of the 
eighteenth century over one thousand species of Indian insects were included 
hy Fabricius in his “ Entomologia Systematica” (1792-98). From this date 
onwards the progress of the study of Indian insects, if not rapid, was at least 
continuous, as is shown by an inspection of the numerous entomological publi- 
cations issued in the nineteenth century, and which contain a vast amount of 
scattered descriptions of, and information regarding, Indian insects, mostly 
based on collections made in India by enthusiastic amateurs and sent to Europe. 
Towards the end of the nineteenth century a considerable volume of work 
began to be produced in India itself, and such pieces of work as Atkinson’s 
papers on Rhynchota and his Catalogues of Indian Carabidae and other groups 
of Coleoptera, published in the Journal of the Asiatic Society of Benga’, 
together with Cotes’ and Swinhoe’s “ Catalogue of the Moths of India,” may he 
taken as representative of this period. A special series of volumes descriptive 
of the fauna of India was also undertaken under the direct sanction of the 
Secretary of State for India and is still in progress, and includes numerous 
yolumes on insects, of which the first issued were on moths (four volumes, 
1892-96). 
~ Jn 1881 Blanford published, in the Juurnal of the Asiatic Society of 
Bengal, a numerical enumeration of the known fauna of India and estimated 
the insects at about 12,000. In 1909 Lefroy attempted a similar census in 
Indian Insect Life and enumerated 29,700 species, but the figures for many 
groups were certainly under-estimated. It is safe to say that up to the present 
year (1917) not Jess than 35,000 different described species of insects are 
known to occur within the limits of the Indian Empire, and every year sees 
several hundreds of additions to the list, whilst in addition our knowledge of 
previously described species is yearly augmented. The foregoing figures, of 
course, refer only to definitely described species, but no groups are yet known 
completely, and many have scarcely been collected and are practically altogether 
unknown. The progress made during the last two or three decades has been 
rapid, and a few examples may indicate this. Twenty-five years ago only four 
species of mosquitoes were known from India ; to-day, due to the interest taken 
on this group on medical grounds, upwards of two hundred species are known. 
Cotes’ and Swinhoe’s “ Catalogue cf the Moths of India” in 1889 enumerated 
225 species of Microlepidoptera ; in 1917 we know well over 2,000, and hundreds 
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of novelties are turned up every year. It is scarcely possible even to estimate 
how many forms of insects actually exist in India, but a very moderate com- 
putation would place the number at not less than 70,000 as under :— 





idoptera . . ° . d ; , > -» 20,000 
oo : : . ; ‘ ; . - 2 25,000 
Orthoptera. . 5 : . ‘ * , . 3,000 

. Neuroptera , e 5 ; ; ' ; : 1,000 
Hymenoptera . ; , . : : ‘ - 10,000 
Diptera . ; ° A : : - : . . 6,000 
Rhynchota - ‘ ; ; ‘ : ; : 5,000 

70,000 


I quote these figures because they may possibly assist to make a non- 
entomologist realise, if only slightly, the magnitude of the work before us as 
students of entomology in India, There is, unfortunately, a common but 
erroneous idea, presuinably due to the fact that insects are small animals, that 
entomology is a small subject of minor importance, and it is not at all unusual 
for comparatively well-informed people to assume that any entomologist must 
necessarily be able to name off-hand any insect and generally to know every- 
thing about every different species; whilst the fact is that as yet we cannot 
claim to know eyerything about even the commonest insects, and no one 
worker can pretend really to know anything more than one small section of 
the science as a whole. A man who has spent years on the study, for example, 
of Indian birds, which total not more than 2,000 species, is not usually expected 
to be proficient in several dozen other sciences of equal magnitude; yet 
this is usually taken as a matter of course in the case of a student of any 
branch of entomology. , 

We may now consider briefly the progress made in entomology by Govern- 
ment employés in India. 


Work in India. 

2. Entomology, principally the formation of a collection of insects and their 
systematic classification, has always formed part of the general zoological work 
carried on by the Indian Museum. In 1884 and 1835, Mr. Wood-Mason, at 
that time Superintendent of the Museum, published reports on “ The Tea-Bug 
and Tea-Mite of Assam " and on the * Paraponyx oryzalis, an insect pest of the 
rice plant in Burma,”’and from time to time furnished to inquirérs such inform- 
ation as was then available on injurious insects, In 1588, Mr. E. ©. Cotes 
took up an investigation of the wheat weevil, and the Trustees of the Indian 
Museum then decided that the work of identification of the crop-pests of India 
should be taken up as a part of the work of the Museam staff; Mr. Cotes, then 
Deputy Superintendent of the Museum, carried on this work, the results being 
published in Indian Museum Notes on Economic Entomology, of which five 
complete volumes were published between 1888 and 1901. By the latter year 
the entomological work had grown to an extent which necessitated a change of 
policy, and in 1901 the post of Entomologist to the Government of India was 
instituted and filled by the appointment of Mr. L. de Niceville. Up to 1900 the 
work of the Museum had been confined to receiving and to reporting on speci- 
mens sent in, but Mr. de Niceville was appointed to carry his investigations 
into the field and to study crop-pests, not only in the Museum but in the actual 
areas of their occurrence. Unfortunately, in December 1901, Mr. de Niceville 
died of fever contracted in the Darjeeling Terai, which he had visited to study 
mosquito-blight of tea. An additional part (Volume VI, part 1) of Indian 
Museum Notes was issued in 1903 by Mr. E. P, Stebbing, when officiating as 
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Superintendent of the Indian Museum, but no further parts were issued, as the 
post of Entomologist to the Government of India was subsequently transferred 
from the Museuin to the Agricultural Department” The entomological work 
“ut the Museum remained practically in abeyance until 1909, when a new post of 
Assistant Superintendent in Entomology was created and filled by the appoint- 
ment of Mr. F. H. Gravely, who still holds it, and who has done yaluable work 
on the systematics of certain groups of Coleoptera and Arachnida. The 
Museum staff for entomology, however, only comprises one Assistant Superin- 
_ tendent and a small staff of subordinates, and is quite insufficient in itself to 
deal with the study of eyen the systematics of Indian insects 

A few insects are exhibited in most of the Government and ‘local museums 
throughout India, but few of these institutions hayeany member of their staffs 
with any entomological knowledge, : 

3. After the death of Mr. de Niceville in 1901 it was decided to transfer the Agricultural 
post of Entomologist to the Government of India to the Agricultural Depart~ Department. 
ment, and Mr. H. Maxwell-Lefroy was appointed in 1903 and stationed at first 
at Surat, specially for the study of cotton pests. About two years later, on the 
reorganisation of the Agricultural Department, Mr. Lefroy was transferred to 
Pusa, and the title of the post changed to that of Imperial Entomologist to the 
Government of India. The expansion of the work soon led to a necessary 
expansion of staff, leading to the creation of two new posts, those of Second 
Imperial Entomologist (to deal specially with biting insects) and of Supernu- 
merary Entomologist, which were filled by Messrs. F. M. Howlett and O. W. 
Mason, respectively. There has been no further increase in the superior staff 
at Pusa, although the work is constantly expanding, but in 1912 Mr. Howlett’s 
title was altered to that of Imperial l’athological Entomologist, a change which 
indicated more precisely the line of his work (é.e., the study of insects carrying 
disease to man and animals). Subsequently, the Medical Department appointed 
iis own entomological staff for the stady of insects carrying human diseases, 
leaving the study of insects carrying animal diseases to the Imperial Patholo- 
gical Entomologist. 

The provincial Agricultural Departments also have found it necessary to 
take up the study and control of insect pests and to have their own entomolo- 
gical staffs forthis end. The proposals put forward in 1905 (see paragraph 11 
of Mr. Sly’s note of 16th January 1905) provided for a qualified entomologist 
in each province, but this was negatived by the Secretary of State. All the 
provinces, howgver, have one or more entomological assistants, whilst Madras 
has had a Government entomologist since 1912, and an entomologist has also 
now been sanctioned for the Punjab. 

The original idea underlying the creation of provincial entomological staffs 
was that they were appointed to assist the Imperial Entomologist in the collec- 
tion in their provinces of information respecting insects, and that their work 
was to be in direct touch with, and under the control of, the Imperial Entomolo- 
gist. This is borne out by the following extract from the Proceedings of the 
Board of Agriculture for 1905 (page 15) :-— 

“ The training of provincial assistants to assist the imperial experts.in special branches of work such as 
entomology is recognised by the Board as Leing of great practical utilitr.” : 

The fact of their isolation and in some cases the jealousy of the provincial 
departments, combined with the instructions contained in Government letter 
No. 188—12-16 of 26th January 1906 that “ each imperial expert must bear in 
mind that he has no authority over the provincial experts, and that his func- 
tions in relation to them are purely adyisory,”’ have however, in many cases, 
led to unfortunate results in the quality and outturn of the work of 
these provincial entomological staffs. I consider that the policy of isolated 
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provincial Entowological Assistants has been a failure, and that the failure 
has been due directly to the policy of decentralisation. 


The present entomological staff of the Agricultural Depariments is as 
follows :— 


Al Puse,. ; 
Entomological Seetion. Pathological Entomological Section. 
Imperial Entomologist . One. Imperial Pathological Entomolo- One. 
gist. 

Supernumerary Entomologist One (vacant Assistants  . ‘ ; » Three. 

. since 1915). 
Assistants . : - » Four. Fieldmen, Clerks, etc. 
Sericulture Assistant . . One (tempy-) 


Fieldmen, Clerks, ete. 


In the Provinces. 


Madras,—One Government Entomologist, 3 Assistants, Fieldmen, ete. 

Bombay.—Two Assistants, 

Central Provinces.-—Two Assistants. 

Bihar and Orissa.—Two Assistants. 

Bengal.—One Entomological Collector. 

Assam.~One Assistant, ; 

Burma.—One Assistant 

United Provinces —One Assistant, 

Punjab.—One Government Entomologist (post sanctioned; not yet 
filled); two Assistants, 

Besides the above, Mysore has two Entomological Assistants and Baroda 
and Travancore one each. 

At Pasa have been brought together large collections of insects of all orders 
from various parts of the Indian Empire (especially of crop-pests from the plains 
of India) and of records of occurrence, damage, ete., of crop-pests. The life- 
histories of many hundreds of Indian insects have also been investigated and 
published in over 200 coloured plates, in Lefroy’s “Indian Insect Pests” and 
“Indian Insect Life” and Fletcher’s “South Indian Insects,” and in 
(departments! memoirs and bulletins and in other publications, ~ Special 
branches, such as insecticides, sericulture, apiculture and lac cultare, have 
also been taken up and publications issued on each subject. There is also at 
Pusa a large (though by no means complete) library of entomological literature. 

Fach of the provincial Agricultural Departments has also formed 
collections of insects, records of occurrence of crop-pests, etc., and most have 
issued short bulletins or leaflets on pests of local importance. Except in 
Madras (where the library at Coimbatore, though small, contains a few 
entomological books mainly selected as supplementary to those in the Pusa 
library), there are at present no entomological libraries in the provinces. 

4. In spite of the importance of the study in India of the various insects 
(including ticks, etc.) carrying diseases of animals, there has hitherto been no 
special ontomological staff appointed for this work except the pathological 
entomological section at Pusa, which for the last three or four years (since 
the separation of the medical side of the work) has been nominally more or less 
restricted to veterinary work. In 1914 the services of an Entomological 
Assistant were placed at the disposal of the Imperial Bacteriologist for an 
investigation of the insects playing a part in the transmission of surra, anda 
report of the results was sent to Muktesar, but has not yot been published. 
Considerable collections of cattle flies and of files causing myiasis in domesti- 
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cated animals have been accumulated at Pusa, but haye not yet been worked 
out. Considerable information has also been brought together on the life- 
histories and habits of biting insects, and there is also the nucleus of a library 
on this subject. 

5. The great importance of insects as carriers of disease has only been realised Medical Ento- 
within comparatively recent years, but a good deal of work on this subject has mology. 
been done in India by scattered workers, especially in connection with mosquitoes, 
ticks and blood-sucking flies, and much of this work is necessarily purely 
entomological, being concerned solely with the life-histories, anatomy and 
systematic discrimination of insects. As examples, it is only necessary to 
mention here the general work on mosquitoes (including numerous Indian 
species) by Giles and by Theobald, with the later revisions and additions by 
Edwards, and numerous papers on biting flies by Austen, Ricardo, ete. In 
India itself the study of biting insects (especially mosquitoes) has been taken 
up by numerous medical officers, as is witnessed by such publications as James’ 
and Liston’s Monograph on the Anopheline Mosquitoes of India, by several 
scientific memoirs of the Medical and Sanitary Departments, by Christopher's 
papers on mosquitoes, and by Patton and Cragg’s “ Text-book of Medical Ento- 
mology.” The work, however, has suffered to some extent from want of 
precision owing to the want of expert entomological knowledge on the part 
of some of the workers—I do not mean to say that their results haye been in- 
accurate, but that in some cases there has been apparent a want of familiarity 
with ordinary entomological usage regarding such matters as definitions, 
descriptions and nomenclature—and to a far greater extent by a want of con- 
tinuity, whereby the few men capable of doing entomological work have not 
always been retained in posts where they could apply their talents to the best 
advantage. 

Three or four years ago a medical entomologist (Mr. Awati) was appointed, 
but this post is, I believe, held under the Medical Research Fund, and is not, 
strictly speaking, a Government appointment. | 

In view of the extensive incidence of insect-borne diseases in India, it 
seems clearly necessary that the study of medical entomology should be placed 
ona proper footing, and that medical officers in India should be afforded 
adequate and competent assistance in the investigation of such insects. As 
Sir Pardey Lukis has recent}¥ written (Indian Journal of Medical Research, 


IV, 386 ; January 1917) :-— . 
“ The flies of India, both blood-sucking and non-blood-sucking, the parasitic ticks, ...... 

the larvae-destroying fish and other enemies of the mosquitoes ......... offer ample scope for 

research to the entomologist.”’ 


With the help of a strong entomological staff working in close touch and 
collaboration with the Medical Department, it may be said with confidence that 
avery great advance in the control of insect-borne diseases in India may be 
expected, 

6. The pages of Indian Museum Notes (already referred to) contain numerous Forest Entomo- 
references to insects attacking forest trees, but it was not until 1900 that a post logy. : 
of Imperial Forest Entomologist was sanctioned for the study of Indian forest 
insects. In 1906, after the creation of the Forest Research Institute at Dehra 
Dun, the title of the post was altered to that of Forest Zoologist. The appoint- 
ment has been held by the following officers :— 


1900-1909 ; . : : ° Mr. E. P. Stebbing. 
1910 - . A . : . Mr, V. 8. Iyer (pro tem.) 
1911 : ° ; : é . Mr, B.S. Hole (pro tem) 
1911-1913 , : . . Dr, A. D, Imms. 

1913 . ’ . . . . Mr. C. F. C. Beeson 
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The staff comprises also two assistants, two collectors, one setter, one artist, 
three clerks and four peons. i 
lam indebted to Mr, Beeson for the following notes :— 

“ Buildiogs.—In the Forest Research Institute, completed in 1914, are the offices 
(clerks’ room, record room, and Zoologist’s office room), and the museum. In two detached 
buildings in the Research Institute grounds are the insectary and laboratories, ete. 

“The museum is a well-lighted room, 92’ x $2’, containing a collection as yet in its early 
stages. It is mainly entomological and exhibits a good series of forest insect pests with 
examples of their work, there isa small but growing collection of birds and of reptiles, and 
of shikar trophies. 

“The laboratory building consists of four rooms, two of which are laboratories 26’ x 16’ 
and 18’x15', while the ather rooms, 18’x 32’, are used respectively as library and insecl- 
collection room. In the latter the systematic collection and spirit material is stored; teak 
wood store boxes with bases of cork or naphthaline in paraffin wax are in use, contained in 
dustproof teak almirahs. Collections and library are card-indexed, , 

“The insectary isa one-roomed building, built on the Pusa pattern after designs by 
Dr. Imms. The main room is 41’ x 28’, to which are attached on three sides a series of 
out-door cages with raised soil pits in which saplings of forest trees can be grown. The east 


and west cages measure 12’x 7’ and are enclosed on three sides and above with 1/22” mesh, 


galvanised wire-gauze in an iron frame-work. The six cages on the south side measure 7’ x 
6’, and two central cages are roofed with plate glass and have cement-plastered walls. Access 
is gained to them by double doors from the interior, Gag and water are laid down and the 
building is isolated by means of an ant-gutter. 

“The indoor breeding cages are mostly adapted for the breeding of woodborers over 


long periods, and are light-tight with emergence-traps on American patterns. Evaporators 


of coarse pottery are used to maintain even humidity and postpone shrinkage of the logs. 
Defoliators are usually reared in open Fiske trays, and root-feeders in gauze oylinders in the 
soil pits. 

“Times of investigation,—A three-year programme of research is drawn up at the triennial 


meeting of the Board of Forestry, based on suggestions brought forward by the Forest. 


Departments of the several provinces. The present investigations deal chiefly with the insect 
pests of three principal forest trees, sof (Shorea robusta), teak (Tectona grandts), and the 
Himalayan conifers (Pinus longifolia, Pinus excelsa, Cedrus deodara). The enquiries are 
carried out by the research officers in prolonged tours extending over about eight moaths of 
the year. There are no field stations, but in a few cases observation areas in the forest have 
been started for pests which cannot be established in the insectary;. The limited staff, how- 
ever, prevents very extensive enquiries being carried out, 

Special problems.—The enquiries with regard to the majority of pest species have not yet 
passed the initial stages, but, where life-histories are well-known, effective control measures 
have been devised in a few cases only. The absence of intensive management, the dispropor- 
tionate value of the crop, and impossibility of early recognition and location of insect attack 
prevent the adoption of many of the control measures in forcein European forests. An 
exception can be made inthe case of nurseries, young plantations, where intensive cultiva- 
tion and supervision occurs, and in the case of bark beetles in the coniferous forests of the 
Himalayas, which are successfully controlled by measures based on European methods. The 
chief problems lie (a) in the discovery of methods of checking damage by heart-wood borers, 
especially those species which are sporadic in habit and attack isolated trees here and there, 
and (4) in the prevention of widespread defoliation which occurs annually in many types of 
deciduous forests.’ 

A considerable volume of work on forest insects has been published during 
the last fifteen years, but a large proportion of the earlier work was very 
incomplete and in many cases inaccurate, thus requiring revision. Forest 
entomology in India has also been handicapped considerably by the dislocation 
necessarily produced by the numerous changes of staff which have taken place. 
Generally speaking, it may be said that the work of the Forest Zoologist, is 
purely entomological and deals with inseets in many cases identical with, and 
in nearly all cases closely allied to, those dealt with by the entomological staff 


of the Agricultural Department, so that there seems to be no necessity for the 


separation of this work between two departments, 


" 
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7. Besides entomological work carried on under the Goyernment of India Other entomo- 
and the Local Governments, there is a certain amount of work done by Native — work in 
States and un-official workers. Baroda, Mysore and Travancore, for example, 
maintain entomological assistants attached to their Agricultural Departments, 
whilst the Bombay Natural History Society has a small collection of insects 
and helps to bring together amateurs and others by means of entomological 
papers published in its journal. 

The Indian Tea Association also maintains an Entomologist (Mr. E. A. 
Andrews), with a small staff, to work solely on insects affecting tea estates in 
north-eastern India, but, whilst the study of tea insects is rather specialised 
as regards some of the worst pests, it may be pointed out that many pests of 
tea attack other crops (and vice versa), and also that lately, owing to the exten- 
sion of the practice of growing leguminous crops 4s green manure and to prevent 
erosion on tes estates, the work of the Entomologist to the Indian Tea Associa- 
tion has necessarily been extended to comprise the pests of such crops, which 
are also necessarily studied by the entomological staff of the Agricultural 
Department in other (non-tea) areas. In southern India also, where there is 
a considerable acreage under tea, it is part of the duty of the Deputy Director 
of Agriculture in the planting districts (Mr. R. D. Anstead) to advise the 
planters on the subject of insect pests of tea, coffee, rubber, etc., and this is 
done mainly in co-operation with the Imperial Entomologist, with whom 
. Mr, Anstead keeps in touch. Thus, even as regards only tea-pests in India, 
there is no one individual or body to study them as a whole. 

Numerous residents and visitors also take an active interest in entomology, 
although their energies are mostly confined to the more conspicuous and popular 
groups of insects, such as butterflies. However, it is largely owing to the 
enthusiasm of such amateurs in the past that the study of entomology in India 
has attained its present proportions, and hence it is necessary to include their 
activities in any general résumé of the subject. 

8. The horizon of the ordinary Government servant in India is usually Necessity for 
limited to his own district or province, but insects have no respect for political Considering work 
boundaries. Many of our worst pests, indeed, are practically world-wide in °° ° India. 
their range, and the entomological worker must, therefore, if his information 
is to be adequately complete, study the habits and control of such pests 
throughout their whole area of distribution and keep himself abreast with all 
information published concerning them ; incidentally, it may be pointed out 
that this requires ability to read all the principal European languages. The 
insect pests of Ceylon, for example, are practically identical with those 
of southern India, and the same may be said to a less extent of those of the 
Malay Peninsula, Java, Queensland and Formosa, all of which maintain 
expert entomological staffs, whilst the habits and control-methods of insects in 
other parts of the world often afford most valuable hints regarding these 
points in India, even in cases where the insects are not exactly idetitical. The 
extra-Indian breadth of view required of an entomological worker in India 
isa point which is usually little realised by the non-entomologist and, there- 
fore, requires to be emphasised here. It may also be pointed out that much 
of our most important work on Indian insects, including the preparation of 
most of the yolumesin the Fauna of British India series, has been done 
outside of India. . 

9. The above statement shows in very brief outline in what various direc- Summary of 
tions entomology is being carried on in India, and it will at once be apparent foregoing. 
that the official work is distributed over at least four services (Forests, Medical, 

Museums, Agricultural and Veterinary), all independent of one another and 


~ 
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not even under one department of Government. Many insects and groups of 
insects are pests common to both forest trees and agricultural crops, many 
others are carriers of disease both to man and animals, whilst the systematic 
side of the work, whichis nominally confined to the Museums branch, must 
form the yery foundation of all advance by economic workers in each of the 
other branches. There is thus a great amount of unnecessary overlapping, 
expense and waste of work, as each worker must maintain his own collection, 
library, records, ete., many of the items of which must also be set up and 
maintained by other workers in each different service, and indeed (as things 
are at present) by each worker in each appointment. Each worker in the 
Agricultural, Forest and Museums Services, for example, has to maintain a 
series of insects in all orders, which means that he has to waste a large amount 
of time in identification of groups with which he is not personally familiar, 
although they may be represented and named up in other collections in India; 
and to obtain such identification requires a large amount of time, trouble and 
correspondence with specialists in each of such groups, whilst conversely each 


- such specialist suffers from the disadvantage of seeing scattered small lots of 


specimens instead of being able to examine a large mass of material, which is 
usttally (it may be pointed out) far more satisfactory to work out. There is 
also the further disadvantage that the same species may he sent by different 
workers in India to different specialists at the same time, thus leading to 
unnecessary synonymy and trouble for future workers. | 


10, It will be seen from the above summarised statement that, although con- 
siderable progress has been made towards the study of entomology in India, this 
science has hitherto suffered from the scattered and haphazard way in which 
such studies have been prosecuted, at first by (a) professed (though not in many 
cases professional) entomologists outside of India, each working primarily on a 
special group of insects, and (b) in India itself mostly by enthusiastic amateurs 
who have provided the material for the workers noted in (@), and who huve also 
contributed by their observations to a knowledze of the habits and life-histories of 
those insects which they met with in India. Even later on, in recent years, 
when the study of Indian insects has been taken up by whole-time employés 
of Government, it will be seen how scattered and inco-ordinated such work has 
been, the various workers in the Agricultural, lorest and Medical Departments 
and the Indian Museum each confining his attention and devoting his energies 
to work in his own particular line, with little regard to what has been done by 
other workers in India. It may be said, indeed, and with considerable accuracy 
in my opinion, thatesuch is the logical outeome of the present policy of isolation 
of the different entomological workers who are, so to speak, shut off from one 
another by the water-tight compartments artificially set up by the separa- 
tion of the various departments under which they are working, This is, I 
know, a matter of general policy and perhaps rather outside of the present 
case, but it is necessary to consider it now, because, in my opinion, the time has 
come when Government should definitely make up its mind regarding the 
continuation and expansion of the present work in entomology and the most 
efficient means of securing such. It is not a question of one or two men ora 
few thousand rupees in this or next year’s budget. It is our duty now to lay a 
firm foundation which will endure permanently, so faras we can foresee, and 
which will not require to be scrapped or changed in any eas»ntial particulars 
during the present century ; otherwise we are wasting our own time and failing 
in our duty to our successors, The question is, how can we best provide now for 
the requirements, not only of our own time, but of the future? And to-this 
question there are, it seems to me, only two possible answers, which may be 


433 


summed up in the words («) centralisation, and (2) decentralisation. We 
have now to consider the respective merits and demerits of these two propo- 
sitions. 

(a) Centralisation.—A centralised scheme will provide for one main insti- 
tute and a body of workers all belonging to one service. All the workers will 
be working on one subject, though not necessarily on the same branch. Each 
worker will be able to devote his time and energy to his particular object 
knowing that other workers, with whom he will be in touch as belonging to 
the same service, are also working at other similar problems, and that their 
information is freely at his service as his is at theirs. Government officials 
and the general public equally will know exactly where to apply for inform- 
ation regarding any matter concerning insects, and the best information available 
can be supplied either from the central institution’s records or from the 
entomological worker best able to reply from his special knowledge, As 
regards the entomological workers, also, a centralised scheme will allow for 
recruitment of suitable candidates for the employment of entomologists on 
work for which each is best suited, both as regards aptitude for particular 
kinds of work and for employment in the field or at the central institution with 
some regard to personal fitness, for problems connected with leave and various 
cognate matters. As regards such questions as legislative restrictions regard- 
ing insect pests, it is-obyiously desirable that such should be handled by a 
central institute. As regards the central institute itself, a centralised scheme 
will secure economy in buildings and in all expenses necessarily entailed in 
the acquisition, accommodation and upkeep of collections, library and records, 
while there will be, further, the inestimable advantage of having one general 
collection of insects and entomological literature and records for the whole 
of India, under which conditions it will be possible for the first time to aim at 
a tolerable degree of completeness in each. A strong plea mustalso be entered 
for the centralisation of publications (at least of entomological ones as such), 
especially as regards other workers on cognate problems outside of India. 

All the above may be, and in my opinion are to be, described as merits of a 
centralised scheme. 

As regards the demerits of such a scheme, the following have occurred to 
me :— > 
(1) The-difficulty at present of providing a sufficient staff of entomological 
workers: this however, is a difficulty which will apply to any scheme for expan- 
sion and one, moreover, which will solve itself in course of time, and it may 
only be noted here that the larger the staff and the higher their reputation, the 
Jess difficulty is there likely to be in attracting sufficient candidates of the right 
stamp. 

(3) The practicai difficulty of attending to purely local inquiries (such as 
small outbreaks of crop-pests) or local problems (such as education in 
provincial Agricultural or Forest Colleges) without having such an over- 
whelmingly large staff that centralised control would become inefficient: I 
fully recognise this difficulty and propose to overcome it by restricting the . 

centralised scheme to a high-grade service of entomological workers, 
engaged mainly (if not solely) in research work, as explained in detail later on. 

(b) Decentralisation—I fail to see any particular merits in a decentralised 
scheme, whereby each department has its own separate entomological staff as 
at present, so far at least as this remark applies to the higher-grade research 
workers. There may be a certainamount of amour propre on the part of such 
d ents or their heads, in the idea that they are self-contained, but we are 
concerned with efficiency and not with sentiment, There may also be red-tape 
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objections to a centralised scheme on ‘the ground of budget allotments to par- 
ticular Governments or provinces or departments, but very little readjustment 
is really required. 

The demerits of decentralisation are numerous and cogent and include :— 

(1) Waste of time by the necessity of each separate worker haying (i) to 
spread his energies overa wide field instead of settling down to one piece of 
research, (ii) to go over an enormous volume of current literature merely to see 
whether there is anything affecting his own work. 

(2) Overlapping of work due to the fact that. there is no real dividing 
line between, for example, insects affecting many forest trees and agricultural 
crops, so that both the Forest and Agricultural Entomologists must study 
the same insects. This, of course, is more pronounced still in the case of, 
say, half-a-lozen Agricultural Entomologists in. as many provinces, in all 
of which the same insects may occur on the same crops. Of course, there 
is the advantage that different workers may proceed on different lines and 
one succeeds where another_fails, but the waste of labour due to overlappi 
more than compensates for this. In this question especially it is necessary 
to look ahead. 

(3) Waste of public money by the absolutely necessary provision of 
accommodation (laboratories, insectaries, collections, staff, ete.), libraries and 
other expenses for each worker. 

(4) The publication of results in a mass of scattered literature, which 
makes it much more difficult for present and future worker to know where 
to find information on any particular subject. 


Entomological progress outside of India. 


11. Having briefly considered the merits and demerits of centralised and 
decentralised schemes as applied to the present and future requirements - of 
entomological work in India, we may briefly review the experience gained 
in some other countries in which entomology-has progressed in recent years, 
In this connection I shall omit consideration of European countries hecause, 
comparatively speaking, their entomological problems and staffs are alike of 
small importance. . 

The United States 12. The United States of America have justly attained a world-wide reput- 
of America. = ation through the organisation and efficiency of their Agricultural 
ment, and their entomological problems are dealt with by the Bureau of 
Entomology under the able leadership of Dr. L. O. Howard. 

The Bureau of Entomology (as described in the United States Department 
of Agriculture Year Book for 1908, page 495) “obtains and diccem} 
information regarding injurious insects affecting field crops, fruits, small fruits, 
truck crops, forest and forest products, and stored products ; studies inseets in 
relation to diseases of man and other animals and as animal parasites; 
experiments with the introduction of beneficial insects and with the fungus 
and other diseases of insects; and conducts experiments and tests with in- 
secticides and insecticide machinery. It is further charged with investigations 
in apiculture. The information gained is disseminated in the form of general 
reports, bulletins and circulars. Museum work is done in connection with the 
Division of Insects of the National Museum, and insects are identified for 
experiment stations and other public institutions and for private individuals,” 

The Bureau of Entomology is divided into at least ten sections, of which 
eight are concerned with researches on plant pests. Their budget for the year 
1913 (the latest yeart of which I have particulars) was Rs, 20,64,750* aid 
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* I have reckoned three rupees to the dollar. 
Later Note—Tho baiget for the year ending 80th June 1918 is Rs, 27,904,440, 
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thier staff comprised 207 members. The sections dealing with plant pests 
are :— 

1. Researches on pests of deciduous fruit trees, with a staff of 16 
experts and a budget of Rs. 1,389,800. 

- 2, Researches on pests of cereals and fodder crops, with a staff of 42 
experts and a budget of Rs. 2,76,600. 

8. Researches on insect pests of the southern crop districts, with a 
staif of 24 experts and a budget of Rs. 1,54,800. 

4. Researches on forest insects, with a staff of 36 experts and a budget 
of Rs, 1,67,850. 

5. Researches on pests of truck crops and stored products, with a 
staff of 20 experts and a budget of Hs. 1,12,200. 

6. Researches on tropical and sub-tropical fruits, with a staff of 7 
experts and a budget of Rs. 64,500. 

7. Researches on Mediterranean fruitfly, with a staff of 2 experts and 
a budget of Rs. 10,500. 

8. Researches on gipsy and brown-tail moths, with a staff of 36 
experts and a budget of Rs. 9,09,000. 

Other sections deal with :— 

9. Insects carrying diseases of man and animals, and 

10. Bee keeping, 
but J have no definite information regarding their staffs or budgets. 

In addition to the Bureau of Entomology many of the States maintain 
their own entomological staffs, and of course all the principal Universities have 
their professors of Entomology (several in some cases, as at Cornell University), 
but it may be said without hesitation or fear of contradiction that it is mostly 
owing to the centralised activities of the Bureau of Entomology that the 
United States have come to occupy a position in’ the very forefront of 
entomological progress. 

13. In Canada, the first Dominion Entomologist was appointed in 1884 by Canada. 
the Minister of Agriculture on the recommendation of a Select Committee and 
in accordance with recommendations from various parts of the Dominion, 
and the late Dr. James Fletcher was appointed, the position being an 
honorary one for the first year. In 1586, when the Dominion experimental 
farms were established, Dr. Fletcher was attached to the scientific staff of 
that branch as Entomologist and Botanist, in which dual capacity he served 
until his death in 1905. The increase of all lines of work necessitated the 
separation of these two offices, and in 1909 Dr. C. Gordon Hewitt was appointed 
Dominion Entomologist and, with one assistant, was entrusted with the work of 
organising the new Division of Entomology. In April 1914 the entomological 
work of the Dominion Department of Agriculture was separated from the 
Experimental Farms Branch and was constituted as a separate branch of the 
department. ‘The work of the Entomological Branch includes :— 

(a) the working of fumigation stations and of various legislative enact- 
ments to prevent the introduction of dangerous pests from abroad 
and to control those already imported, 

(2) the fumigation of nursery stock, 

(c) the suppression of brown-tail moth, San José scale and other 
serious pests, 

(d) the working of field Inboratoriés for the local investigation of various 
destructive pests. In 1916 these laboratories totalled nine, in 
addition to two sub-stations, and provided for both agricultural 
and forest pests, 
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(e) the deputation of trained men from these laboratories to cope with 
outbreaks of pests when these are reported, 


(f) special investigations on forest insects, fruit insects and pests. 


affecting field, garden and cereal crops, 

(g) special investigations of insects carrying diseases of man and 
animals, . 

(4) the building up of a national collection of Canadian insects, 

(¢) the dissemination of information regarding insects by publications, 
exhibitions and addresses, 

(j) apicultural work (for the present this remains under the Experi- 
mental Farms Branch), 


The aims of the Entomological Service are briefly defined by Dr. Gordon 
Hewitt as :— 

" first, the prevention of the introduction and spread of injurious insects, second, the investigation of insect 
pests affecting agriculture, horticulture, forestry and the health of domestic animals and man; and third, the 
imparting of the information so obtained to those interested and concerned by means of bulleting, siroulars, press 
notices, addresses, letters, and personal visits. For these purposes there exists at Ottawa and at the various field 
laboratories throughout the country a staff of men of such scientific training and ability as will enable them to 
make the service of the greatest benefit to thé people of Canada. 

Tt may particularly be noted that all the work of the Canadian Entomo- 
logical Service is directed from Ottawa by the Dominion Entomologist. 

In addition to the foregoing, Ontario, Nova Scotia and Quebee have also 
provincial Entomologists. ‘In the other provinces of Canada, no provincial 
entomologists have been appointed, and where entomological investigations 
are being condacted they are in connection with one or other of the Dominion 
field laboratories. Where Dominion and provincial officers are carrying on 
investigations in the same province, the heartiest co-operation is enjoyed, and 
arrangements are made with a view to preventing duplication of the work and 
consequent loss of energy. In certain cases investigations are being conducted 
conjointly, and this spirit of co-operation is most valuable, especially in its 
relation to the attitude of the public towards the work.” (Annals Zintom. 
Soc. America, IX, pages 24-25, 1916.) 

14, In South Africa, prior to the formation of the Union of South Africa, the 
four colonies (Cape Colony, Natal, Transvaal and Orange River Colony) carried 
on their entomological work independently. Cape Colony was *the most ad- 
vanced ‘and in 1895 had created a Division of Entomology with Mr. 0. P. Louns- 
bury as Chief. Following on the Union, Mr. Lounsbury was made Chief of the 
new Division of Entomology of the Union Department of Agriculture, with 
headquarters at Pretoria. ‘The work of this division comprises, in addition to 
the dissemination of advice on insect problems and the carrying on of investi- 
gations, the administration of Government regulations concerning (1) the 
suppression of locusts, (2) the inspection of nurseries, (3) plant and fruit 
imports, and (4) restrictions on the conveyance of plants and fruit. Mr. 
Claude Fuller, formerly Entomologist in Natal, is also stationed at Pretoria as 
Assistant Chief, together with a staff of other workers. There are also branch 
laboratories at Cape Town, Bloemfontein, and New Hanover (Natal), and in 
addition to the staffs at these laboratories, plant inspectors are stationed at the 
following ports of entry for plants and fruit, vis, Capetown, Johannesburg, 
Durban, East London and Port Elizabeth. 

15. In Australia the Commonwgalth Government did not, on its formation 
about sixteen years ago, assume any jurisdiction over agricultural matters, but 
left the individual States in full control. There is, therefore, no entomological 
work undertaken by the Commonwealth Government beyond the administra- 
tion of the Federal Quarantine Act, which regulates the importation, ete., of 
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plants into the country; this Act, I understand, is administered by the Custonis 
Department. 
A result of the absence of any nent control over entomological work 
in Australia is seen in the scattered and inco-ordinated work which is being 
“done there. New South ‘Wales has a Government Entomologist (Mr. W. W. 
Frogatt), but considerable work on the investigation of disease-carrying insects 
is also carried out by the Government Bureau of Microbiology, whilst a large 
staff of inspectors, employed in different districts to see that spraying regula- 
tions, etc., are carried out, apparently work under the Agricultural Depart- 
ment directly. In Victoria the Entomologist (Mr. ©. French) apparently 
devotes most of his time to the administration of the Fruit and Nursery 
Inspection ordinances, and little work, of an investigatory character seems to 
be carried on. In South Australia the entomological work is carried on by 
the Horticultural Division of the State Department of Agriculture, at 
Adelaide; nursery inspectors are employed to carry on a campaign against 
fruit pests (codling moth and scale insects), but there appears to be no definite 
Entomological Division. In Queensland there has been a Government Ento- 
mologist (Mr. H. Tryon) since 1897, with headquarters at Brisbane, but 
little original work seems to have been done in the last ten or fifteen years ; 
there is a special field station at Gordonvale, near Cairns, for the investigation 
of sugarcane insects, but I am not aware that any entomologist has yet been 
appointed or any work actuallydone. At the Tropical School of Medicine at 
Townsville also, Mr. F. Taylor has carriedon some excellent work on blood- 
sucking Diptera, especially Calicida: and Tabanide. Western Australia has 
since 1898 maintained an entomologist (the present officer being Mr. J. L. 
Norman) with headquarters at Perth, but little work seems to have been done 
beyond supervision of imported vegetation and of the nurseries in this State. 
The Northern territory has an entomologist (Mr. G. F..Hill), stationed at 
Darwin, who has done some work on termites and on the relation of blood- 
sucking flies to the transmission of parasitic nematode worms. In Tasmania 
there seems to be no regular entomological service, but advice on the control 
of insect pests is given by the Fruit Expert. 


Other countries and British Possessions (such as Rhodesia, Uganda, British 
East Africa, Egypt, Sudan, British West Africa, Ceylon, Fiji, New Zealand 
and the West Indies) have also their own entomological staffs, but it is 
unnecessary to refer to these here. Those I have already described have been 
selected because they are representative of countries (equally with India) (a) 
comprising large areas under very diverse climatic conditions, and () with a 
Supreme Government combined with local Administrations. The United 
States, Canada, and South Africa unite in the possession of a centralised 
entomological staff working in conjunction with provincial staffs, whilst in 
Australia the entomological staffs are purely provincial and decentralised. 
It seems to me a significant fact that, whilst in the United States, Canada and 
South Africa the entomological work accomplished is universally acknowledged 
as of excellent quality, that being done in Australia can only be described 
(with a few exceptions) as indifferent. 

From a consideration, therefore, both of our own requirements in Inf@tia 
at the present time and to admit of expansion in the future, and from a 
comparative study of the methods found most efficient under somewhat parallel 
conditions in other parts of the world, I amstrongly of opinion that all the 
higher-grade entomological work in the Indian Empire should be carried out 
by a staff of entomological specialists, included in one Entomological Service, 
and attached to one Central Entomological Institute. 
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Proposals for an Indian Entomological Service. 


16. It now remains to consider the means by which the above suggestion 
may be carried out, and these may be considered ugder the headings of (a) Stalk 
and (4) Buildings, ete. 


(a) Staff. 

As indicated above, the present workers on entomology in India are 
scattered amongst the Agricultural, Forest, Medicaland Museum Services in 
India, whilst there are also entomologists working under the Indian Tea 
Association and Medical Research Fund, These latter are not Goyernment 
servants, strictly speaking, but practically are so, because their employers 
are receiving Government subsidies, without which they would be unable to 
maintain their staffs. The present system leads to want of co-operation 
between these various workers, and it appears clearly desirable that all workers 
in this one subject should be in one service. At the same time, I do not 
consider that it would be practicable to unite these men in any of the exist- 
“Ing services, as such a course would inevitably lead to a feeling of inter- 
departmental jealousy and possibly friction, as the workers would necessarily 
tend to get out of touch with departments other than the one to which they 
were attached. I recommend, therefore, that all the workers be placed in 
one service, to be called the Indian Entomological Service, separate from 
any of the existing services to which the Entomological Service would be 
co-ordinate but not subordinate, As regards the department of Government 
under which the Service would come, pending the creation of a special 
Scientific Department of the Government of India—a department which, I 
venture to predict, will come into existence within the next fifty years—it 
seems a matter of indifference whether the service should be placed under the 
Department of Reyenue and Agriculture (already represented by the Agricul- 
tural and Forest Entomological Sections) or under the Department of Education, 
which controls the Medical and Museum Departments, but on the whole, as 
matters are at present, it would perhaps be better to place it under the 
Reyenue and Agriculture Department in the same way as the Agricultural 
and Forest Services. Ido not anticipate any large increase of secretariat 
work as the result of this proposal, and it must also be remembered that 
the cadre of the Entomological Service will not represent any great increase 
in actual number of Government servants, but only a centralisation of the 
total numbers instead of scattered items, ¢.g., of budgets, etc. 

The Indian Entomolgical Service should comprise two classes of ento- 
mological workers, together with the subordinate staff usual to every service. 

Class I to consist wholly of entomological experts, that is to say, of 
qualified entomological workers, each an expert in his own line, to devote 
their time purely to research work either in the laboratory or the field. 
The pay would depend largely on the special qualifications of each man, but 
should conform roughly to a scale of Rs. 500—50—i,500. As each expert 
should be a specialist in his own particular line, it is very important to be able 
to’select only the yery best men obtainable, and to do this and retain such 
men in the Entomological Service, good terms must be offered. The Ento- 
mological Service will have no use for second-rate men except for subordinate 
posts. , 
Class II to consist of :— 

(1) Assistants, These men tobe of much the same grade as those at 
present employed, de. graduates of Indian Universities, They would be 
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employed in minor investigations under the direction of the experts. Pay 
to depend primarily on capabilities and work of each man, but to conform 
generally to a scale of Rs. 50—20—150, Rs. 150—10—900, thereafter rising _ 
higher in special cases. 

(2) Collectors and setters. Men of less educational acquirements than 
assistants, their work requiring rather manual dexterity. ‘heir duties would 
comprise the collection in the field of material required, and its preservation 
and preparation for the collection and the upkeep of the same under the 
superintendence of the assistants and experts. Pay about lis: 20—3—50, 
with a few higher posts. 

(3) Clerical establishment on the usual rates of pay. 

(4) Artists. These are absolutely necessary for keeping a proper record 
of life-histories in the field and for preparation of results for publication. 
The work is specialised and technical, and only really good men are ofany uSe. 
Pay about Rs. 30—5—75, with a few higher posts. 

17. As regards numbers, the following scheme is intended as a nucleus to 
commence with and represents the bare minimum with which really efficient 
entomological work can be carried out in India. At the eame time it is capa- 
ble of expansion in any direction found necessary. 


Class I. 


Available for definite problems in Agricultural work , ° » 6 
Available for definite problems in Forest work :— 


One for Himalayan Forests | 
One for South Indian Forests . , . ‘ ° ve 
One for Burma Forests 

Available for definite problems in Medical work ‘ ; oo. arg he 


Available for definite problems in Veterinary work . : . ; 
Stationed at the Central Institute and employed on systematic and Iife- 
history work there and available as a reserve for leaye and field 


workers , . : . ; : : ‘ ; > he 

Imperial Entomologist and Director of Central Entomological 
Institute . * * > . . . > . . l 
20 


The numbers shown against each item above must be regarded as approxi- 
mate only and represent what would probably be the most efficient distribution 
of workers on:a basis of twenty men, which I regard as the minimum number 
necessary. The allotment of workers to each subject must be based on (a) the 
work to bedonein each direction, and (b) the men available, but it must 
be borne in mind that there is no intention of tying down any particular 
number of men to work on any one line, and also that the work on which any 
expert is employed must be selected with specif regard to his capabilities ; 
one man, for example, may be best employed on administrative work (e. g., 
pest-control experiments), another on working out life-histories, and another 
on purely systematic work. The actual allocation of workers to particular 
duties must be vested in the Director of the Central Institute, and it will be 
his duty to employ his staff to the best advantage, with due regard to the 
requirements of the various departments of Government, who will of course 
be free to indicate any special problems which they consider require special 
investigation by the Entomological Service. With these remarks, we may 
now consider briefly the foregoing lines of work. 


18. It is usually conceded, by those who have studied the subject and are, Problems in 
therefore,’in the best position to form an exact opinion, that on an average the Ssticultural 


outturn of all crops is reduced about ten per cent. by the attacks of insect pests ; 
that is to say, the farmer who obtains what he considers a normal full crop 
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really only gets ninety per cent. of what he would have got, had there been no 
diminution due to insect pests: TI leave to the Statistical Department the task 
of working out the value of the annual crop production of the Indian Empire, — 
and will here only estimate roughly that the annual damage thereto by crop- — 
pests cannot be placed at less than five hundred millions (five thousand lakhs) 
of rupees, and that a reduction of this damage by even one per cent, of the 
damage now done would more than justify the cost of the most expensive and 
the best Entomological Service obtainable. I consider that, at least in the 
ease of the more important crop-pests, which do most damage because they 
attack crops which are grown over very extensive areas in India, the reduction 
of such damage is most likely to be attained by a thorough investigation of 
each such pest. It is only when we have a really thorough knowledge of such 
8 pest that we are in a satisfactory position to check it. We must know 
everything about it, its range of occurrence, its normal and possible food-plants, 
its exact life-history under every condition, its enemies (and their enemies), 
and in short allthe conditions favourable or unfavourable to its increase. It 
is only after this thorough investigation of each insect concerned that we are 
really in a position to evolve a sound scheme of control built up on a firm 
foundation of adequate knowledge, and to attain such a foundation it is 
necessary to put whole-time workers on to each problem and to leave them to 
solve it, unfettered by any other demands on their time, and with the whole 
help and co-operation of the Central Institute to assist them. Each of 
these workers on agricultural problems would, therefore, be given a definite 
piece of work to do, and left to carry it out throughout the whole area of 
occurrence of the insect concerned, without being tied down to provincial limits ; 
for, as noted above, nearly all the important pests occur over wide areas, and 
their investigation is therefore not a matter concerning one or two provinces» 
but allor nearly all. It seems obvious that a body of, say, half-a-dozen 
workers, attached to a Central Institute, and each free to give his whole 
undivided attention to one piece of work, would accomplish far more than an 
equal number of workers, each confined, to all intents and purposes, within the 
narrow limits of his own province and each relying on his own resources and 
probably duplicating to a large extent the work already accomplished else- 
where. Ido not refer here so much to the practical application of results as 
to the preliminary investigation of pests which is necessary for the devising 
of successful means of control, but it may be added that the application of 
practical means of control of insect pests of crops may usually be left to the 
staff of the Agricultural Service and, once such control measures are 
established as a practical routine measure, will not generally require the 
continuous supervision of an entomological expert, whose serviees can then 
be transferred to the investigation of the next problem awaiting solution. 
The numbers provided for are intended to allow for the taking up of work in 
applied entomology ag regards apiculture and lac culture, so far as the 
entomological aspects of these subjects are concerned, although as the work 
expands, it is probable that these subjects may require each a special section. 
This, however, will work out with the development of the service. I have not 
provided for sericulture, as I understand that proposals on this subject are now 
before Government; this also is primarily of importance from the commercial 
point of view. So far as the Entomological Institute is concerned, however, 
any information or assistance on the entomological side would of course be 
given as far as possible. 

The present work of the Entomologist to the Indian Tea Assotiation on 
tea pests would fall under the ordinary scheme of work of the entomological 
experts employed especially on agricultural work. oe Wied 
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19. I have provided, in the above nucleus scheme, for three entomological Problems in 
experts, one each to work respectively in the Himalayan, South Indian and forest work. - 
Burmese forest areas, as the predominant trees (and hence their pests) are con- 
siderably different in these three areas. It must, however, be understood that 
this scheme is only a nucleus one to provide for preliminary research on such 
insect pests. The Forest Research Institute at Dehra Dun already possesses an 
insectary and laboratory accommodation, and these could doubtless be utilised 
asa central out-station of the entomological expert attached to the Himalayan 
Division. Theneed of an entomologist for the South Indian Forests has 
certainly made itself felt, and I think that the same may be said of Burma ;- 
at least three experts are required, therefore, as a minimum. . 

20. The importance of insects as carriers of human diseases has forced itself problems in 

on the attention of all civilised nations during the last two decades, and the neces- medical work, 
sity for the investigation of such insects in India requires little emphasis here. 
In this section again it should be realised that the two experts, provided for 
in the foregoing scheme, are intended as a nucleus only. I would suggest that 
one of these two experts should be exclusively a mosquito specialist, whilst 
the other should be primarily a pathologist, able to work on insect-borne diseases 
from a medical view-point, leaving the more systematic side to- his colleagues 
at the Central Institute. 

The mosquito expert would be attached permanently to the Central Ento- 
mological Institute, where all systematic work would be done, but would be avail- 
able for touring to study the life-histories, and occurrence of mosquitoes through- 
out the Indian Empire and to advise, where required, on problems of mosquito 
control. The pathologist would keep in close touch with Schools of Tropical 
Medicine in Calcutta, Bombay and Madras. The work of both men would be 
arranged by the Director of the Entomological Institute in consultation with 
the Medical Department. 

21. Seven-tenths of the population of the Indian Empire are directly p.opiems in 
dependent on agriculture for their livelihood, and the whole basis of Indian veterinary work. 
agriculture rests on the cattle of the country ; yet in spite of the fact that so 
many serious diseases of domesticated animals are known to be transmitted by 
insects (including ticks, etc.), there seems hitherto to have been no definite 
policy of entomological work in this direction, and very little has been done. 

‘At least one whole-time entomological expert is required for this work alone. 
His work would be arranged by the Director of the Entomological Institute in 
consultation with the Veterinary Department. 

22, The scheme provides for seven men under this heading, and there would Entomological. 
be more than ample work for this number merely in working out the collections experts at 
of insects received from the staff of the Institute working at their several Central 
problems in the field and from correspondents in and outside India, in inves- Fumie 
tigation at headquarters of life-histories, etc., of insects, testing of insecticides 
and general routine work. But the scheme provides for more than this, 
because, even if the staff is at full strength, there will necessarily be leave 
vacancies at times, and also an expert who has been working in the field for 
a year or more on one insect will require to return to headquarters to write up 
his results and perhaps to haye a change of work, and the field work can then he 
continued (so far as can be done) by sending out one or more of the men from the 
Central Institute. It will also be necessary to provide (a) for purely systematic 
workers, as some of the recruits available will inevitably turn out to be excellent 

matists but indifferent field workers, and (4) for men who have reached a 
time of life when they are not fit for strenuous field work, but when their 
previous extensive experience willbe more valuable at headquarters. In any 
~ ease, it will be essential to have a strong staff at headquarters, as it is intended 
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that the field workers should be relieved, as far as possible, of all systematic 
work, care of collections, correspondence, etc., so that they may give their— 
undivided attention to the problems in hand. 

23. As this officer will have to keep in close touch with the various activi- 
ties of his whole staffand to arrange their work in consultation with all other 
departments, to keep in touch with all other entomological work throughout ~ 
the world, and to advise Government on all entomological questions, he must 
necessarily he an entomologist. He should draw the ordinary pay of his grade 
as an expert and be given an additional allowance of Rs. 500 per month, in 
recognition of his increased responsibility and the onerous nature of his 
duties. ; 


Class IT. 


24. Generally speaking, each entomological expert working in the field 
will require the services of assistants, collectors, setters, and artists, but the 
amount of assistance required by each expert would depend so largely on the 
conditions of each case that I have thought it unnecessary to draw up any rigid 
scheme of establishment for each section, as such.assistance would be allocated 
as requisite by the Director of the Entomological Institute. It seems better, 
therefore, to show these men in one group of figures for each grade. 


5 


Assistante. 

Available for field work . ' ‘ : : . : : 12 
Upkeep of entomological show-cases in museums ; ‘ : 1 

At headquarters :-— 
Records : ; : i < , ; i 
Library ; ‘ ; ‘ ] 
Insectary ‘ : : ; . a : 2 
Collections * 2 ® # . - i 
Total : 23 

¥ 
Setters and Collectors. 

Available for field work under experts : : : : 12 
Available for field work to be sent out to prooure special material, 4 

At headquarters ;— 
For upkeep of collections . 1 D>) Se 6 
Insectary setter ; : ; ; 2 , 1 
Printer (for labels) . ‘ : , 4 : : - 1 


Total : 24 


Clerical Ealablishment. 
Superintendent of Director's office 


Head clerk , : - 

Cashier he ; i aD pt : 5 A 
Clerke and typists : : ‘ - ; “ . 
Storekeeper . ‘ } 4 : : 3 ; . : 
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Artists. 
Head artist . . > . . . . ‘ . 
Artists (available for work under experts in field and at head- 


quarters) . ‘ - < . ‘ 11 


Total ~*~. 


Menial Extablishment. 


Peons (for touring officers and at Central Institute) 
Estate chowkidars > . ; - ‘ 
Malis (for estate and insectary compound) 
Sweepers for Central Institute ‘ 


G [wont 


Total 





(Note—The above figures do not provide for water snpply, electrical current, workshops, 
etc.,as such will necessarily depend on the actual situation of the Institute. It would, for 
example, probably make for economy to maintain a small workshop for making and repair of 
cabinets, show-cases for museums, etc.) 


(4) Buildings. ; 

25. The Central Entomological Research Institute, forming the head- 
quarters of the Indian Entomological Service, must be situated in an accessible 
locality with :— 

(1) an equable climate making it (a) habitable for the staff, and (8) 
~ guitable for breeding insects at all seasons of the year, and 
(2) an equable and not excessive humidity in order to ensure the 
proper preservation of insect specimens. In a very dry atmos- 
phere, insect specimens become so brittle as to break at the least 
touch, whilst an excess of humidity induces growth of mould 
which completely ruins all delicate specimens. In this connec- 
tion it must be pointed out that proper preservation of a collec- 
tion is essential, not merely on account of the money value of 
a collection as such, but because the actual individual specimens, 
themselves often form an exact record (as in the case of crop- 
pests or in the case of types of various categories in systematic 
work) which cannot be duplicated if the specimens perish. 


None of the present main entomological stations fulfils the above conditions. 
Pusa, for example, is quite unsuitable climatically, as practically all insect activi- 
tics cease during the cold weather (November to February) and again during 
the hot, dry weather of April and May, whilst in the wet season (June to 
October) the humidity is excessive. Dehra Dun has a more extended cold weather 
than at Pusa, and I think that the humidity is too high for proper preservation 
of collections. Calcutta is more equable but much too humid, so that the Indian 
Museum has found it necessary during the monsoon to close up its insect collec- 
tion, which is not available for study then; the expense of providing a suitable 
large area of land for the Entomological Institute in Caleutta must also be 
considered. Much the same remarks apply to any coast town. 

. Coimbatore would seem to fulfil the necessary conditions better than any 
other place that I know of. It is sufficiently accessible. The temperature, 
whilst rather high, is fairly equable, and it is possible to carry on breeding 
work throughout the year, whilst the adjacent hills would provide accessible 


localities for small Inboratories for the study of insects requiring a cooler 
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climate. The humidity is low, but excessive dryness is prevented by the prox- 
imity of hills and of the sea, and practical experience during the last ten 
years has shown that it is possible to keep insect collections in good order there 
with very little risk of mould. Coimbatore has the further unique advantage 
of possessing already at once an Agricultural College and a Forest College, so 
that the Entomological Service would be able to (1) keep in close touch with 
the requirements of these two services, (2) have available for consultation 
the views of Agricultural and Forest Officers on technical questions ; and (3) 
utilise their libraries on these subjects, thus reducing expense in the case of 
numerous publications only required for very occasional reference. 

Coimbatore is not ideal altogether, but it approaches the ideal locality for 


. @ Central Entomological Research Institute more closeiy than any other locality 


which I know of in the Indian Empire, and therefore, pending the suggestion 
of any more suitable place, I recommend Coimbatore. 

As noted, there are already Acricultural and Forest Colleges at Coimbatore, 
Both are situated in close proximity to one another, about 3 miles west of the 
town. It would probably be possible to secure an appropriate site for the Ento- 
mological Institute somewhere near (probably to the north of) these two Colleges. 
An estate of about 150 acres would probably he required to allow of the proper 
disposition of the Institute, accommodation for the staff, insectaries, out- 
buildings, experimental areas, ete. By placing the Institute here, there would 
also be a saving in provision of post-office, dispensary and medical staff, electric 
supply, water supply, ete., as a scheme for any of these could be made to serve 
the Entomological Institute as well as the two present Colleges. 

The Institute itself would require to be a large building, well-lighted, with 
large rooms for collections, records, library, etc. It seems unnec to 
draw out detailed plans at present, but the cost of building may be estimated 
at Rs. 6,00,000. This estimate provides for a suitable building and is not 
intended to include architectural fancy work. 

Im addition there would also be required the provision of house accommo- 
dation for the staff. This may be estimated at Rs. 6,00,000, of which only 
about half would be required to start with, the other half being utilised as 
necessitated by expansion of staff, for it would probably take ten years to get 
together a body of twenty really suitable men as entomological experts and 
the staff of men in Class II could only be increased pari passu with those in 
Class I, 

In addition to the Institute, it would be necessary fo provide insectaries 
and other out-buildings and for the fitting up of the Institute, These items, 
together with the purchase of the necessary land, initial laying out of roads, 
planting of trees, etc., may be estimated at Rs. 2,00,000, 


Cost of scheme. 
' 26, The following is a rough estimate of the foregoing scheme :— 


Non-reeurring charges. 


Re. 
Entomological Institute (main building) ; . . 6,00,000 
Accommodation for staff ae ee —" +, 500,000 
Purchase of land, fitting and out-buildings os * 200,000 
Removal of present staff, collections and records from Pusa, 
Debra Dnn, Caleutta, etc., to Coimbatore . : : 10,000 


14,10,00u 
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Recurring charges (pay). 
’ Re, 
Pay of Entomological Experts (20 men at Rs, 12,000 cach) . 240,000 
Allowance (beyond ordinary Expert pay) to Director (Re. 500 
per mensem) : ; , : ; : : : 6,000 
Pay of Entomological Assistants :-— 
20 men at Rs, 2,500 
2 ,  » #000 beach . : : : ‘ 60,000 
lman , 4,000) 
Pay of setters and collectors :— 


20 at Re, 600 
; each . : . . . 15,600 


4 ,, 900 : 
Pay of clerical establishment . " : : . 14,800 
Pay of artists F . : . : . ; 10,000 
Pay of menial establishment . ! ; ‘ ; : 4,000 


Total . . 3,46,900 


Reeurring elarges: (allowances and upkeep), 


Re. 
Travelling allowance for Experts : : : : : $0,000 
Do. do. for staff : ; : ; : 10,000 
Camp charges (hire of temporary laboratories, transport of apparatus 
and specimens, etc.) 5,000 - 
Laboratory apparatus f . ‘ . ‘ - . 20,000 
Insecticides and experimental apparatus ; : ; > 10,000 
“Books . apa Levees sie ime one 
Postage . Fi ' : : : . = ; 2,000 
Furniture . ‘ ‘ ; : ; ; ; a 1,000 
Miscellaneous ‘ : : . : ; - : 5,000 
Publications . : F ; . . - ; yO 
Estate charges : . : ‘ i i : 2,000 





Total . 95,000 





Total recurring average annual charges =. = 4,41, 900 


The cost would therefore be roughly fourteen lakhs non-revurring and four 
and a half lakhs recurring when the scheme was in full working order. 

But from the above figures must of course be deducted the value of (1) 
accommodation to be given up, and (2) pay and expenses of the present 
entomological staffs. “The value of the laboratory and house accommodation of 
the entomological staff at Pusa alone, for example, based on original cost of 
buildings; must be at least three lakhs, and this would be rendered available for 
much-needed expansion of other sections at Pusa without extra charge to Goyern- 
ment, whilst the Pusa budget would similarly be reduced by over half a lakh; 
this reduction is on present rates, whereas the estimate for the proposed Ento- 
mological Service is for a full service which would take at least ten years to 
work up to. 


Relations of the Entomological Service with other Government de- 
partments and with the general public in India. 

27. Having considered briefly the constitution of the proposed Entomolo- 

gical Service, I will now endeavour to indicate the directions in which such a 

service would work in with other services and the general public in India. In 


Relations with 
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the first place, however, it should be noted that I am strongly of opinion that 
the Entomological Service should be a separate service, distizet from any now in 
existence. The subject of entomology is sv vast and its boundaries in most 
directions are so clearly defined, that I consider that it should be treated as & 
separate entity and not tacked on asa minor appanage of the Agricultural 
Forest or similar department, or the Zoological Survey or any Phyto-pathologi~ 
cal Institute. 

25, As the Agricultural Department in India has by far the largest and 
best organised Entomological Section at present, I will deal with the Agricul- 
tural Department first. 

The Agricultural Department (exclusive of the Veterinary Department, to 


be considered later) is of course chiefly interested in (1) crop-pests, and (2) 


useful insects (silk worms, bees, lac), The word “crop-pest ” Indicates, roughly 
speaking, an insect which does appreciable damage to any cultivated plant ; 
from a strictly entomological view-point, however, any exact definition hecomes 
impossible, whilst the study of any crop-pest must include a study of its enemies 
and its relatives, and may thus cover a very wide field. The Agricultural 
officer (farmer), however, is concerned little with the entomological side, but 
mainly with control ; what he wants isa knowledge of the hest means of pre- 
venting and checking damage to his crop, and it will he the business of the 
Entomological Service to give the requived help in this direction. 

Particular problems concerning specific crop-pests will be taken up by the 
Entomological Service in consultation with the Agricultural Departments, and 
one or more Entomological Experts (with any necessary staff of assistants, 
setters, artists) placed on special duty to work oneach. The preliminary step 
in such investigations will be purely entomological and will comprise a thorough 
study of the insect concerned in all aspects, and usually in more than one area 
of its occurrence. In the case of crop-pests this work can usually be done at 
one of the numerous stations belonging to the Agricultural Department, and 
temporary’accommodation for the entomologica! staff can doubtless be arranged 
forin most cases by the Agricultural Department. A thorongh working 
knowledge of the insect having been attained, the Entomological Expert will then 
be in a position to collaborate with the local Agricultural officer in control 
measures, at first on an experimental, and later on a field seale, and, a satisfac- 
tory control method once having been worked out, this can then be carried on 
in future by the Agricultural Department asa routine measure in- connection 
with that crop, in the case of most methods of control by cultural or mechani- 
cal methods. This is, of course, what is done already by the entomological 
staif of the Agricultural Department, but the Expert of the Entomological 
Service will be in a better position to deal with each problem becanse he will 
have the whole help of the Entomological Institute behind him, instead of 
being compelled tu waste time in doing every detail for himself, as under the 
present conditions ; if, for example, in working at the crop-pest under invyesti- 
gation, he finds that it is controlled hy an efficient parasite, he will he able to 
send specimens of that parasite to the Entomological Institute where it will be 
examined by the section dealing with that group, and the expert in the field 
can then be informed promptly what the parasite is and from what other pests 
or areas it is known and-any other details available in the centralised records 
of the Institute. This is a very great advantage over the present system, where 
every entomological worker has to gather his information for himself as best 
he can, with the result that years of work may he wasted in control of a pest, 
and each sepatate worker (whether in different provincial Agricultural 
Departments or in other spheres of work) has often a few scrappy facts which 
are useless in themselves, but which, if co-ordinated into one whole ata 
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Central Institute, would often throw a flood of light on to obscure problems. 
In the case of effective parasites also, the Central Institute could be of great 
use to the Field Expert, either by rearing them in quantity at the Central 
Institute and sending them out as required to control crop-pests, or by sending 
out extra help to breed them on the spot. This has already been done to some 
extent from Pusa, in the case of parasites of the cotton bollworm in the 
Punjab, but it will only become a practicable proposition on a large seale if 
there is a sufficiently large entomological staff to carry out such work. 

The Entomological Service would therefore help the Agricultural Service 
by a thorough investigation of crop-pests and by recommendations for dealing 
with such on a field scale, leaving to the Agricultural Service the carrying out 
of such control measures as a rezular routine, once their efficiency bad been 
thoroughly demonstrated. To use an Entomological Expert for routine work 
of this sort seems {o me a waste, as his services will be much better employed 
in investigation of another problem requiring them. 

In some cases the Agricultural Departments may require the permanent 
services of entomological workers to carry out routine measures, in the case of 
sporadic outbreaks of pests, for demonstration of approved means of control, or 
for other similar purposes. One very useful function would be the prompt 
reporting to the Entomological Institute of all outbreaks of crop-pests. In 
such cases the services of a highly trained expert would not be required, and 
the present grade of Entomological Assistants in the Agricultural Departments 
should be competent to do such work. They will, in fact, require to be retamed 
and their numbers expanded as the Agricultural Departments develope, and I 
should be inclined to recommend that one Entomological Assistant should be 
placed under each Deputy Director of Agriculture for the work noted above. 
These Entomological Assistants* should belong to the Agricultural Depart- 
ments, as at present, and work under the orders of, and correspond with, the 
Entomological Institute through the Deputy Directors of Agriculture. At the 
same time, they will be able to obtain help and advice as required from the 
Entomological Research Institute and will have the whole advantages of 
centralised collections, records and publications on entomology. If would 
probably be practicable, and undoubtedly it would be advantageous, to send 
these Agricultural Entomological Assistants to the Entomological Institute 
oceasionally, for a short course in agricultural entomology, to rub up their 
knowledge. : 

The Agricultural Departments have also at each of their Agricultural 
Colleges an Entomological Assistant who gives a course in Agricultural 
Entomology to the College students, These men should similarly be retained 
in their present positions in the cadre of the Agricultural Service. At the same 
time they would have the advantage of the help and advice, when required, 
(through the Agricultural Department officers) and publications of the Ento- 
mological Institute. The course of training in agricultural entomology at the 
Agricultural Colleges is necessarily elementary, and the present grade of 
Entomological Assistants should be quite competent to give it. To employ 
an Entomological Expert on elementary work of this nature isa waste of his 
time, which conld be better employed at research work. At the same tinie, if 
there was any desire to this effect on the part of the Agricultural Colleges 
concerned, it would be practicablé to arrange to send an entomological 
lecturer from the Entomological Institute to give a short course of lectures 
annually at each college and, if necessary, to inspect the entomological 

: ; - 
© Nors.—For the snke of convenience I have retained the present title of Entomological Assistant, but 


these men could equally well be included in the ordinary cadre of the agrinnitural tranch of the Agricultural 
Servioe (ander the name of Iuspectora or any anitable title). 
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courses at the colleges and keep them up to the mark. There are now 
Agricultural Colleges at Coimbatore, Poona, Nagpur, Sabour, Cawnpore and 
Lyallpur, besides Pusa, and there will presumably be Agricultural Colleges in 
the future at Dacca, Mandalay and Peshawar, so that a course of lectures at 
each of these places would make a year’s work for one man. This work could 
be done by a senior Entomological Assistant, and it need hardly be added that 
such a type of lecture-course would ensure efficiency (by using the services of 
a specially picked man equipped with the latest facts) and economy in the 
preparation of specimens, models, diagrams, lantern slides, etc. Such a course 
of lectures would be supplementary to the ordinary College course. ; 

The changes in the present entomological staff of the Agricultural Depart-, 
ments consequent on the foundation of an Entomological Service would be as 
under :— 

Pusa. 


The Entomological and Pathological Sections would he transferred en bloc 
to the Entomological Research Institute, only one entomologieal lecturer 
being retained at Pusa to give a course in agricultural entomology to the 
Agricultural students. 


Madras. 


The whole of the Entomological Section (with the exception of one 
Assistant as entomological lecturer at the Agricultural Colleges) to be trans- 
ferred to the Kntomological Research Institute. 

One Agricultural Entomological Assistant to be provided to work under 
each Deputy Director of Agriculture, . 


Bombay, Central Provinces, Bihar, Bengal, Assam, Burma, United Provinces 
and North-West Frontier Province. . 
No change except that one Entomological Assistant to be provided 
work under each Deputy Director of Agriculture. 


Punjab. 

The recently sanctioned post of Entomologist to be absorbed in the staff 
of the Entomological Institute. No other change except that one Entomologi- 
cal Assistant to be provided to work under each Deputy Director of 
Agriculture. 

" At present, therefore, there would be comparatively little change in most 
of the provinces but, allowing for future expansion of the Agricultural Depart- 
ments in the provinces into suitable circles, each under an Agricultural officer 
and each provided with an Entomological Assistant, the numbers required — 
would be approximately as under* :— 








For fieldwork Por teaching at 
Province. in Agricultaral i 
circles. 
Baluchistan ‘ 2 : = 
North-West Frontier Province : 1 
Punjab * ® ’ i ) 1 
United Provinces . i 





Ne ae es. 


* Nors.—I have madeno prov'si : a : 
incloded in the Indian Emnpice, Prov'vion for Mesopetamin aw it is at present uncertain how much will be 
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Madras (including Coorg) 


Bombay . : ] 
Central Provinees and Berar 1 
Pusa ‘ . 1 

Tota. 10 





The cost of the foregoing alterations would show a saving to the Agri- 
cultural Department on the present figures, but would increase gradually as the 
country becomes subdivided into circles until the full numbers were attained. 
On a basis of full numbers, the cost for each Agricultural Entomological 
Assistant would be roughly :— 


Rs. Res. 
Pay . : . F . 2,500 
Travelling allowance . ‘ : : 1 0 | 6,000 
Apparatus, insecticides, and general office charges . 1,000 


In some provinces the rates of pay are lower than in others, but probably 
a figure of Rs. 5,000 per annum represents a fair average for India as a whole. 
In the case of the College lecturers there would be a saving on travelling 
allowance and insecticides, but, on the other hand, these posts would be 
generally held by the more senior and experienced and intelligent men whose 
pay would ran higher, so that in their case also the annual budget estimate of 
Rs. 5,000 may be taken as a fair average. 
On these figures the cost would approximately be :— 
Rs. 
Baluchistan * # « ‘ a * ‘ # 6,000 
North-West Frontier Province. Four new men at Rs. 5,000 
= 20,000, less approximately Re, 1,000 now spent . 7 19,000 
Panjab, Six men at Rs, 3,000=Rs. 30,000, less approxi- 
mately Re. 25,000 for Government Entomologist (already 
sanctioned), staff, and office expenses . : ; A 
United Provinces. Six menat Rs. 5,000=Res, $0,000, less 
approximately Rs, 2,000 now spent. : : 28,000 
Bibar. Six men at Rs. 5,000=Re. 30,000, less approxi- 


5,000 


mately Rg, 7,000 now spent i : : . ; 23,000 
Bengal. Six men at Re. 5,000=Rs, 30,000, less approxi- 

4 mately Rs. 1,000 now spent ‘ 1 ‘ 29,000 
Assam. Four men at Re. 6,000=Re. 20,000, less approxi- 

mately Rs. 2,000 now spent ; : . . F 18,000 
Burma. Seven men at Rs, 5,000=Rs. 35,000, less approxi- 

mately Rs. 5,000 now spent . . . ' , 80,000 
Madras. Eight men at Bs. 5,000=Rs. 40,000, less approsi- 

mately Rs, 20,000 now spent 20,000 


Bombay, Seven men at Rs. 5,000=Rez, 35,000, less approxi- 
mately Res. 6,000 now spent . . . ' ' 29,000 


Forest Depart- 
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Tks. 
Central Provinces and Berar. Six men at Re. 5,100= 
Rs. 30,000, less approximately Rs. 4,000 now spent 5 26,000 
+ 2,32,000 
Pasa, (As post-graduate teaching will be given here the 
man selected will reqfire higher pay.) One Leeturer +. 
Rs, 8,000, less present cost of two Entomological Seo- 
tionse—Ka, 76,000 ® ® i * . * a —H7,000 
+1,65,000 





But itshould be remembered that, in the absence of a centralised Entomological 
Service, the entomological staff of the Agricultural Department in nearly all 
the «provinces would normally expand to include at least one Entomologist and 
a staff, besides expenses for laboratories, house-accommodation, library, etc., 80 
that the totals for all major provinces (except Madras and Punjab) require a 
relative reduction of roughly Rs. 20,000 each. 

29. The relations of the Entomological Service with the lorest Depart- 
ment would roughly follow those of the Entomological Service with the Agricul- 
tural Department. 

There would be firstly the Entomological Experts, with their assistants 
and collectors, employed on investigation of forest pests This work would 
necessarily be done in close touch with the loca! Forest officers, who would 
carry out control methods for each pest after these had been worked out, The 
Experts’ work would be primarily research on the insects concerned, their life- 
histories and occurrence, followed by experimental work on control in close 
collaboration with the Forest officers, at first on a small scale and later (if 
successful on a small scale) on a larger scale, measures found successful on a 
large scale being thereafter carried out by the Forest officers as routine methods 
in checking particular pests. It should be noted that such measures would 
iisually become purely silvicultural operations, 

‘Yhe Forest Department would probably also require on its own staff the 
services of a small number of subordinates (1) to collect information regarding 
the occurrence of insect pests, and (2) toapply approved control measures under 
the Forest officers. Ihave no exact information regarding the number of 
forest areas in which such men could be usefully employed, but, if there were 


* twenty such men in the department, this would allow roughly for one such 


man under each Forest Conservator. Their duties would be to tour in such 
areas as were indicated by the Conservator under whose orders they were acting, 
and to enquire into and collect specimens of all insects found damaging forest 
trees, such specimens and information being forwarded through the Forest 
Department to the Entomological Institute, which would then possess an exact 
record of the occurrence of forest pests in each area. These records would, in 
the course of time, prove an invaluable asset in aHocating the investigations 
to be undertaken by the Entomological Experts, both on the part of the Forest 
Department and of the Entomological Service. The amount of pay, expenses 
and travelling allowance for each of these men would undoubtedly vary 
considerably in different districts, but probably asum of Rs. 5,000 for each 
annually would cover all expenses on a general average for the Indian Empire. 

The Forest Department would also require to providefor instruction in 
forest entomology at their Research Institutes at Dehra Dun, Coimbatore, and 
hereafter in Burma, Very advanced instruction is not required, but the 
instructor should be attached to the Forest Research Institute permanently in 
order that he may be able to accompany the Forest students on instructional 
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tours, Such a post of instructor could probably be? filled in course of 
time by selection from the Forest Entomological Assistants described above, 
and would form a higher appointment for the best of such men, being graded 
ronghly on a scale of pay of about Rs. 250-600. “It should be practicable to get 
together the Forest Entomological Assistants and Forest Entomological 
Instructors at regular intervals (annually or biennially), either at the Ento- 
mological Institute or at the Forest Research Institutes, to discuss their 
work and to go over it with the Entomological Experts employed on forest 
work, so as to get the fullest benefit out of the work of these men, 
The following is the estimated cost of the scheme :— 


Rs. 
Twenty Forest Entomological Assistants * at Rs, 5,000 each . 1,00,000 
Three Entomological Instractors (one each for Dehra Dun, 
Coimbatore and Burma) on pay of Rs. 5,000 with travelling 
and other expenses of Ra 3,000. 3 (Rs. 5,000+ 3,000) . 24,000 


-_—-—— 


Total . 1,24,000 


Deduct cost of three Forest Zoologists (one each for Dehra Dun, 
Coimbatore and Burma) with pay, allowances, and staff 
transferred to Entomological Service. Say Rs. 25,000 each . —75,000 





Total . +49,000 


The total extra cost to the Forest Department would, therefore, come to 
roughly half a lakh annually, which is a comparatively small sum to pay 
for a comprehensive system of investigation of forest pests throughout the 
Indian Empire, whilst half of this sum represents cost of instruction of Forest 
students. ; 


30. This subject has already been dealt with to some extent under Relations with 
‘“‘Problems in Medical Work.” I think that the whole work, from the Se Motoe 


entomological side, could be carried ont by the staff of the Entomological 
Institute, and that it would not be necessary for the Ifedical Department to 
maintain any special entomological staff of its own. 

Estimated cost of the scheme would be :— 


Rs. 
Medical Entomologist, staff and allowances, at present paid 
from Medical Research Fund—to be transferred to the 
Entomological Institute . ’ ; ; ‘ : - 10,000 
(approximately). 


$1. It is proposed to employ one Entomological Expert, with necessary Relations with 


staff, exclusively on investigations of insects carrying disease to domesticated 
animals in the Indian Empire. His work would be arranged by the Director 
of the Entomological Institute in consultation with the Imperial Bacteriologist 
and the principal Veterinary officers in each province, The Expert would 
tour as required and work at his problems in close collaboration with the local 
Veterinary officers. Tho Veterinary Department would also have the benefit of 
the use of the Entomological Institute for identification of insects found in 
association with domestic animals. : 

' The scheme would imply no increased or decreaseil cost so far as the 
Veterinary Department is concerned. 


Veterinary — 
Department. 


$2. In the term “Indian Museum’’ I propose to include the Zoological Relations with 
Survey because, although nominally separdte, the work of the Zoologioal Indian 


Survey is centred in the Indian Museum at Calcutta. 


* The title is immatetial, They could be called Entomological Rangers’ or any other title. 
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‘The present staff of the Indian Museum, so far as entomology is concerned, 
comprises one Assistant Superintendent and a small number of assistants and 
setters (about two assistants and three setters). The collections, asin most 
large museums, comprise (¢) a small collection, open to the public, of represen- 
tative examples of insects, and (d) a larger collection, or series of collections, 
not open to the public but only intended for special entomological students, 
The collections contain some good material, but are comparatively small, nor 
does there seent to be much room in the Musepm building for sufficient 
expansion to provide for a really representative collection of Indian insects. 
If any serious attempt is to be made in the future to provide for a large 
collection of Indian insects, the Museum (including Zoological Survey) would 
have to provide at least a dozen specialist workers to work on nothing but the 
systematic side of entomology, and evena dozen men could not attempt to tackle 
the whole insect fauna of India, whilst, if they did, their work would (1) 
necessarily overlap that done by other entomological workers (under present 


, conditions) in the Agricultural, Forest, and other Government departments, (2) 


be comparatively worthless to the Indian Empire, if nomenclature as such were to 
be the final aim of these Museum workers. The climate of Calcutta, also, is 
absolutely unfitted for the proper preservation of dried insect specimens, ‘owing 
to the excessive damp during the rains. 

I donot think that the Zoological Survey will ever be in a position to 
correlate the varied entomological work even now being done in India, largely. 
because the area of entomology is too vast for inclusion in the Survey, without 
an unduly large expansion of its staff. It must be remembered that about 
80 per cent. of the whole Indian fauna is composed of insects. | 

I recommend that the whole of the Entomological Section of the Indian 
Museum (including staff and study collections and library, so far as these are 
the property of Government,) be transferred to the Entomological Institute, 
leaving the Indian Museum a small collection of insects for exhibition to the 
public, this small collection (and other similar collections in other museums) 
to be maintained in future by the Entomological Service, which would depute 
a special Assistant to go around the various museums to see to the renewal, 
display and upkeep of such public collections. By this means the Zoological 
Survey would be able to specialise more completely on marine biology, in 
which direction the officers of the Museum have been doing good work 
(specially in connection with the R. I. M.8. “ Investigator” and fresh- 
water fauna) for some time past. The Museum would also remain a centre 
for work on mammals, birds, reptiles, and other animals, except insects, 

The cost of the scheme tothe Museum would be :— 


Rs. 
Cost of present Assistant Superintendent for entomology, staff and expenses, 
to be transferred to Entomological Institute : ‘ : » —12,000 
(approximately) . 


33. There aré various other Government museums in India (at Madras, 
Nagpur, Lahore, Darjeeling, ete.), and many of these maintain a small exhibi- 
tion collection of Indian _or local imsects. There are no regular entomolo- 
gical staffs at any of these museums (except the Indian Museum at Calcutta), 
and the exhibited series of insects areas arule very poor. With the aid of 
the Entomological Institute, which would be yearly receiving large collec- 
tions of inseets from all parts of the Indian Empire, it would be quite practic- 
able to put aside a proportion of identified and surplus duplicates of insect 
specimens for these museums, due regard being paid to local requirements 
and to send around a specially selected Assistant to visit such museums 


_ periodically and arrange such duplicates for display, replace faded and damaged 
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specimens, and generally look after this section of each museum, By this 
means the museum staffs would be relieved of a piece of technical work with 
whose details they are not usually conversant, and the general public visiting 
the museums would gain by seeing the best available collection of insects. 
There would be no idea of setting up complete collections of insects in these 
museums, but only of exhibiting representative series, which is all that is 
required generally. 7 

The cost of the scheme to the museums would be xil, and the gain in 
general efficiency would be considerable. 

34, The museums and Medical Services come under the general heading of Relations with 
“ Education ”, but I refer here more particularly to the relations of the Ento- Educational 
mological Service with the Educational Department as such. aes 

The Entomological Research Instittite would be intended purely asa 
Research Institute, and it is not intended that the energies of the staff should 
include regular training in entomology, although of course all real students 
would he welcomed and given every facility for work. There would thus be 
no direct relations or competition between the two services ; but the experience 
and knowledge of the Entomological Service would be freely available to the | 
Edueational Service for such items as the preparation of nature-study manuals 
or any similar items which might deal with life-histories or bionomics of 
insects. 

35. The Entomological Experts at the Entomological Research Institute Relations with 
could doubtless assist the Geological Survey by technical advice regarding © 
fossil insects, which may at times throw some light on palzontological prob- eukht 
lems. Similarly, it is probable that in some cases the distribution of certain 
insects may depend on the geological nature of certain areas; and the Geolog- 
ical Survey could advise on this point; in this connection it may be noted 
that, as the Entomological Institute is intended to gather a general collection 
of insects from all parts of the Indian Empire, it will be in a far better position 
te study such problems as distribution, than any of the present scattered workers, 
each with an incomplete collection. 

36. The notification yet to be issued under Act IT of 1914 for regulating the Relations with 
importation into India of insect pests must be considered in this connection. Customs. 

As experience is accumulated, it is inevitable that more stringent restrictions 
will be found necessary to regulate the importation of insect pests and to control 
by legislative means those which are already in the Empire, and it 1s obvious 
that a strong Central Entomological Institute will be in the best position to 
advise on any points which may arise and to carry out in a uniform manner 
any restrictions which it may be found necessary toimpose. If there is one 
centralised Entomological Institute, the Customs Department will know exactly 
where to apply for any information required and, if it should be necessary 
(for example) to provide an entomological staff for inspection or fumigation of* 
imports or to carry out the requirements of any Internal Pests Act, such staffs 
should be under the control of, or at least in touch with, the Entomological 
Institute. 

87. As already pointed out, the entomological worker in India is concerned Relations with 
not only with problems of his own area, but with similar or cognate. prob- other entomolo- 
lems of areas outside of his own. The insect pests of Ceylon, Java, Malaya, 2ical stations 
Formosa, Queensland, and to a less extent of other parts of the world, are paar rsa 
not only of interest but of importance to the worker in India, and it is absolutely 
necessary to keep in close touch with work that is going on in these other 
localities, whilst of course oyr work in India is of equal interest to them. The — 
advantages of a centralised En tomological Institute are perhaps nowhere more 
apparent than in dealing with this aspect of the subject. If, for example 


" Samzensy ot 
foregoing. 
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there are nimmerous scattered workers in India in the Agricultural, Fore st 
Medical and other departments, it is equally impossible for each of them to 


_ keep in proper touch with extra-Indian work and for extra-Indian workers to 


keep in touch with the work of each one of them. There are also graye 
difficulties, such as those concerned with the languages (French, German, Latin, 
Dutch, Italian, Spanish, ete.), in which such extra-Indian publications are 
issued ; no one entomological worker ean be expected to be conversant with 
all even of the six languages named above (although he should know at least 
two), even if he should be able to get hold of all the various publications ; but 
it would be a comparatively easy task to receive in one Entomological Institute 
all these scattered publications and to have them abstracted and, if necessary, 
translated for the use of the Institute, Similarly, it would be of the utmost 
advantage to all extra-Indian workers to have all publications on Indian in- 
sects issued and available from one centre, so that they could at once ascertain 
what work had been published on any particular insect, instead of haying to 
consult numerous journals and publications of several departments, as at 
present, 

38. As pointed out in the preceding paragraph, the present system of pub- 
lication of information on Indian insects is so diffused that it is becoming in- 
creasingly difficult to keep track of the literature. When the Entomological 

. worker has to keep track of the information on Indian insects published in 
India in the Bombay Natural History Society’s Journal, the Indian Journal of 
Medical Research, the Agricultural Journal of India, the Memoirs and 


. Bulletins of the Agricultural and Forest Departments, the Indian Forester, the 


Memoirs and Records of the-Indian Museum, besides innumerable provincial 
journals, leaflets and other publications on agriculture, etc,, the work becomes 
more involved as the sets of these publications expand ; but, when he enters on 
extra-Indian literature, he has to contend with an absolutely unwieldy mass of 
publications, pa-t and present, many of which have to be gone over in detail to 
see whether they contain any information of interest or importance, as the 
mere titles of papers are frequently very misleading. 

For the sake, therefore, of all interested in entomological publications, both 
in and outside of India, I recommend that all the present purely entomological 
publicatjons issued by Government should be discontinued and amalgamated into 
one set of publications to be issued by the Entomological Research Institute. 

The publications of the Entomological Research Institute would include 
(1) reports and results, scientific and applied, of the work of the staff of the 
Institute ; (2) such other papers on Indian entomology as were deemed of suffi- 
cient value to merit publication ; and (3) abstracts of all current literature on 
Indian insects or related problems. 

In the case of other Government publications, such as the Agricultural 
Journal of India, they would not necessarily be deprived of all entomological 
contributions, although the tendency will be for such publications to become 
more specialised, but, if entomological papers were published in such, they 
would be abstracted by the Entomological Institute, and so brought to the 
notice of the entomological public. 

39. In a short historical résumé of she rige and progress of entomology 
in India, I have indicated briefly the growth of this study until the present 
time, when it deals with roughly 35,000 different described forms of 
insects, this being, perhaps, roughly half of those actually existent within the 
Indian Empire. Subsequently I have reviewed the progress made in ento- 
mology by the Indian Museum, the Agricultural Department, the Veterinary 
Department, in medical entomology, in forest entomology, and in other 
entomological work in aud outside of India, and have endeayoured to show 


— 
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that the scattered efforts made in these various directions show a lack of the 
coherence necessary to the best efficiency, which can, in my opinion, be best 
secured by « centralised scheme of entomological research, I haye also briefly 
reviewed the progress of applied entomological work in the United States, 
Canada, South Africa, and Australia, in hick cases also the results actually 
attained seem to support the idea of the advantages to be derived from a centra- 
lised scheme in India. Finally, I have sketched out such a centralised scheme 
in some detail. 


SUPPLEMENTARY QUESTIONS AND ANSWERS.* 


Q. 1 (a) Isit not the case that for agricultural entomology, the life- 
history of an insect must be examined and remedial measures devised, in close 
and constant touch with agricultural, botanical and economic conditions, in 
order to ayoid work on impracticable lines P 

A, This is obviously the case with this qualification, that a close study of 
the bionomics of the insect in question must precede and form the foundation 
of any applied remedial measures. There is much less danger, as is shown by 
practical experience in the past, of any want of close touch with agricultural, 
botanical, or ecomonic conditions than there is of work on wrong lines owing 
to want of detailed work on the bionomics of the Insect or insects concerned. 
As examples of this I would adduce the following instances which are only a 
few out of many :— 

(1) Termites destroying wheat at Hoshangabad ; see pages 196-197 o 
‘* Report of the Second Entomological Meeting.” 

(2) Cane-borers ; see pages 142-143, loe cif. 

(8) Further recent work has shown that the rice-stem borer (Chilo sp.) 
is distinct from borer (Chilo simplex) in juar,. ete., with which 
it has hitherto been confused. 

(4) Microbracon (Rhogas) spp, parasitic on cotton bollworm (Earias spp.) 
see page 107, loc cif. 

In all these cases, and in ‘numerous others, detailed work on purely 
entomological lines is necessary as a pre-requisite of any applied work.. In such 
cases as control of pests by the use of natural parasites, work on purely ento- 
mological lines will be required, not only because such work requires special 
technique in breeding, etc., such parasites, but to ensure that only efficient 
parasites are utilised and that they are used under the best conditions, free 
from hyperparasites, etc. Work of this sort requires the very best type of 
entomological worker devoting his whole time and attention to one particular 
problem, and it is only after this preliminary and purely entomolozical 
investigation has been carried out that we shall really be in a position to begin 
to consider remedial measures in relation to the agricultural, botanical or 
economic aspects of each case, In the meantime, wo can of course recommend’ 
rough and ready remedies in many cases (e.g., bagging of grasshoppers, hand 
picking of caterpillars, spraying, etc.), but such remediesare merely temporary 
palliatives to minimise damage actually being done, whereas what is required 
is the prevention of damage. As regards collaboration with agricultural, 
botanical or other experts.by members of the Entomological Service, this. is 
fully provided for in my scheme (see remarks under “ Relations with other 
Government Departments”), and I do not think that anything more requires 
to be said under this heading. 

Qa. 1 (2) Ts not this likely to be the case with other lines of work ? 
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A. T understand this question to refer to the devising of remedial measures 
for other than agricultural pests and the reply to the preceding question will 
apply equally, mutatis mutandis, to this one. hie 
Q. 2. In view of the necessity so shown of keeping in touch with provin- 
cial departments and of the strong representations for autonomous department 
that provincial Governments will set up, will it not be sufficient :— | 

(1) to have an Entomoiogical Service, in order to facilitate recruitment 
and promotion, 

(2) to second a large proportion of its members to provincial or other 
departments for definite periods or problems, 

(8) to maintain touch among workers by submitting their reports to the 
central authority of the Entomological Department, by periodical 
meetings, by the publication of records, and by tours of inspection 
by the head of the Entomological Department who would advise 
Local Governments and departments ? = 

Would not these measures obviate the danger of overlapping or unnecessary 
duplication of work in the case of a pest common {6 more than one province ? 
Might men so seconded be given special allowances for different classes of work 
as to which the head of the Entomological Department would be consulted ? 

A, The benefits to be derived from a centralised scheme, as already outlined 
Mm my note, appear to me to outweigh any representations that may be set up 
by provincial Governments for autonomous departments. In my opinion, the 
question of expansion of entomological work, in all its aspects, in the provinces 
cannot be considered apart from the far larger question of the development 
of entomological work in the Indian Empire asa whole. We haye now had 
sufficient experience during the last twelve years:— 

(a) to indicate the lines on which expansion of entomological work in 
Tndia is necessary and desirable, 

(0) to foresee the effects in the future of development on the present 
decentralised lines, and 


(c) to reorganise the work before such decentralised development has 
gone too far. 


Tam quite aware that any scheme for centralisation of work will be likely 
to be looked at askance from a purely political point of view, but India is a 
large country and also a relatively poor country, and furthermore a country in 
which the ravages of insects, as pests of crops and forests and as carriers of 
diseases to man and animals are of yast monetary value. Yet, as Indian 
revenues cannot provide for more than a limited amount of control of such 
injurious insects, it is the more necessary to see thatthe very best and most 
efficient use is made of the amount of money avaUable, and this necessity should 
take precedence of any amour propre desire of provincial Governments to have 
their own autonomous departments, I am, as a matter of fact, doubtful whether 
there will be the amount of opposition implied in the Commission’s question 
on the part of Local Governments to a centralised scheme of entomological work, 
at least as far as the Agricultural Departments are concerned. T have discussed 
my scheme informally with several Directors of Agriculture and other Officers 
of the Agricultural Departments, andtheir opinion hitherto has been that such 
ascheme will meet the requirements of the provincial departments, Some 
weight might, perhaps, be attached in this connection to the feeling of agricul. 
tural officers (%. ¢., agriculturists as oppéted to specialists in other branches) 
that they themselves have not the special knowledge requisite for the control 
of such specialists’ work (particularly in the future as this becomes more and 
more detailed and specialised), and they are therefore likely rather to welcome: 
than to oppose the transfer of the control of such Specialists’ work, provided ~ 
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that their own departments do not suffer. Furthermore, in the case of practically 
all our Indian insect pests, the preliminary entomological investigation will he 
applicable, not to one province also, but to all areas in which such pests occur, 
although it is possible in some cases that control methods will vary in accordance 
with yarying agricultural practices, although any variation in these last does 
not necessarily coincide with provincial boundaries, So far, then, as concerns 
the research side of the work, which will be the main object of the Entomolog- 
ieal Service, this will not be provincial in its aspects. Iam yery strongly of 
opinion that efficiency and economy ¢an only be combined, so far as entomology 
in India is concerned, by a centralised scheme of research and work, at least 
somewhat on the lines I have endeavoured to describe in my note. It is, I 
think, ourduty now to initiate a comprehensive policy, considered from the 

int of view of the Indian Empire asa whole and not from any provincial 
outlook, and which will be capable of expansion without overlapping of different 
branches of work or scrapping of previous work, and which will be of immediate 
benefit to the peoples of India in the present generation and of incaleulable 
benefit to their successors. ° 

As regards the seconding of a large proportion of the members of the 
Entomological Service to provincial or other departments for definite periods 
or problems, this is dealt with in the sections of my note under “Problems in 
agricultural work" and following paragraphs, read in conjunction with “ Rela- 
tions with other Government departments”. I see no necessity for seconding 
the members of the Entomological Service to other departments, as such a 
procedure would cut at the very root of the whole idea of the Entomological 
Service as such, vis., that the investigators working on particular problems 
should be unfettered by any local restrictions or other demands on their time. 
As already pointed out, the distribution of any pest will very rarely coincide 
with provincial boundaries, and its investigator must be free to work on it 
throughout its whole area of occurrence. Nor should his time be taken up with — 
unnecessary correspondence, teaching, or the investigation of Local problems 
outside his specific objects of study ; if seconded to a Local Government or other 
department, there would be sure to arise cases where dual sets of instructions 
to the investigator would lead to loss of efficiency in work. I am, therefore, 
against any idea of seconding. The investigators should be treated as touring 
officers from the Central Institute, although the tour in some cases might be a 
prolonged one, They would in fact be detailed for definite problems, but not 
for definite periods. If the entomological experts were to be seconded for 
definite (and presumably prolonged) periods, the Local Governments or depart- 
ments would haye to provide proper accommodation, laboratories, libraries, etc., 
which expenses are ayoided by my scheme. 

Proposals for maintaining touch between the Entomological Service and 
other workers under the provincial Governments or in other departments by 
periodical meetings, by publication of records and by touring have already 
been included in my note. The members of the Entomological Service out on 
tour would keep in close touch .with the Entomological Institute by frequent 
correspondence (including reports) and by visits to headquarters as necessary : 
at the present stage it is unnecessary to elaborate rules for this, 

As regards the prevention of overlapping of work by mere advice to Local 
Governments and departments, past experience has clearly shown that such a 

is a failure in many cases because, if the technical experts are only 

empowered to advise without any control, in practice they cannot advise in 

* eases where little or no interest is taken in the work or where the worl: is being 

done on wrong lines by local officers. In such cases, advice is only given when 

it is asked for and, if given unasked, is not followed, with the result that it is 
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not volunteered subsequently, If there is no control, there is no responsibility, 
and, without a sense of responsibility, there ensues a decided lack of interest, 
which results in a loss of efficiency in the work. 

As regards the giving of special allowances to men employed on different 
classesof work, I think it is premature to lay down any rules regarding such 
cases, As noted in my scheme, “the pay wouldydepend largely on the special 
qualifications of each man™, and his qualifications and capacity would 
necessarily determine his line of work. If the men employed away from the 
Entomological Institute were regarded gs on tour, they would presumably 
receive travelling allowances under the ordinary regulations to compensate for 
the extra expenses to which they would he put, and in some cases it might pe 
necessary to give special extra allowances in special cases. For example, if the 
Pathological Expert were to give a course in medical entomology at one of the 
Tropieal Medicine Institutes in Calcutta, Bombay or Madras, he might be given 
a special allowance whilst doing so, to compensate for the extra expense of a 
prolonged halt in an expensive locality. But, as already stated, I think it is 
premature to consider such cases, which could be dealt with as they arose, 
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APPENDIX L, 


INDUSTRIAL DEVELOPMENT AND PUBLIC HEALTH. 


By Major F. Norman White, C.LE., M.D,, I-MS., 
Sanitary Commissioner with the Government of India. 


In spite of the remarkable advance ever being made in the perfecting of —, 
labour-saving devices, the human being remains the most important machine ‘ public health ? 
in the production of wealth and in industrial development. Viewed thus, in industrial 
all measures designed to improve the efficiency of the human machine are development, 
watters of economic importance that modern industry cannot afford to over- 

look. It is ever becoming more clearly recognised that ‘Public Health,’ with 

its two main functions of preventing disease and increasing the welfare of the 

. individual, is of fundamental importance in the industrial development of any 

country ; that the question of man power is fundamentally a health question ; 

and that health considerations must enter very largely into the relationship of ‘* 
capital and labour as well as into all other sociological problems of the present 

day. Such assertions are true of every country ; but in India, where labour is 

less organised than in the more advanced countries of the west, where the 

prevalence of parasitic infections and serious epidemic disease is excessive, and 

where climatic conditions and environment generally are extremely unfayour- 

able, the neglect of public health brings an immediate and striking punishment. 

In spite of this, the subject of industrial hygiene has received remarkably little 
attention in India until quite recent times, and to-day its importance is not 

fully recognised in any part of the country. The main cause of this neglect of 

so important a matter would appear to be due to the fact that labour in India 

has been in the past both plentiful and cheap; moreover, the introduction of 

public health reform in India has ever been attended with peculiar difficulties, 

difficulties which dictated a policy of laissez-faire, incompatible with progress, 

Even in England, where health matters were ina relatively advanced state, 
special laws to safeguard the well-being of munition workers were considered 
necessary to secure a satisfactory output. It was realised that all new in- 
dustries present special health problems which demand attention. How much 
more do such matters require attention in backward India ? 

2. The recruiting centres of Indian labour forces are for the greater part Neglected health 
rural areas, where public health conditions are no whit more advanced than C™4itions in 
they were when the etiology of ail the important communicable diseases of the cenires and 
tropics was enshrouded in mystery. It has been possible to apply a few of the necessity for 
remarkable results of modern research to urban greas, but there are no consi- Teform. 
derable rural tracts in India that have-_benefited, for example, by the discovery 
of the part played by mosquitoes in the propagation of malaria. “And yet, more 
than 90 per cent. of the population of India is a rural one and malaria is all 
but everywhere prevalént, playing a part of overwhelming importance in the 
morbidity of the country ‘This is not the place for a full discussion of all the 
causes underlying the neglect of public health in rural India; reference to the 
matter has been dictated by a desire to indicate the extent of the ground lost 
and the consequent necessity for making an immediate start, if India is to 
compete with any prospect of success in modern industrial enterprise. 

In the complete absence of any rural health organisation, it is not possible 
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to cope with outbreaks of plague and other devastating diseases which are of 
annual occurrence, and which run their course almost uncontrolled. Such 
epidemics can and do interfere most seriously with recruitment of labour; quite 
apart from the so serious direct mortality they inflict. Moreover, labour 
recruited from such unhygienic surroundings is seriously handicapped from the 
first, Living an outdoor life, engaged in agricultural pursuits, the ryot is able 
to put up with the considerable degree of parasitic infestation so commonly 
seen; malaria and hook-worm infection, for example, is not incompatible with 
a fair output of agricultural work in such circumstances. Transference to 
large industrial centres, however, involves a change of environment which apart 
from other considerations connotes increased liability to disease. A more con- 
fined atmosphere, crowded insanitary dwellings, lack of outdoor recreation are 
certain to exercise a baneful influence and render the factory employé more 
liable to fresh infections and to upset the compromise that his body has 
been able to effect with the parasites that it harbours. Had the large 
employer of labour a plentiful supply of really healthy material to start with, 
he would still be under an obligation to secure for his operatives an enyiron- 
ment above reproach; how much greater is the present need for hygienic 
environment, when in most cases cure has to precede the conservation of 
health ? 

From what has been said it will be clear that the progress of health 
administration in India as a whole and the control and eradication of communi- 
cable disease are matters of vast economic concern to the industries of India. 
The writer is firmly convinced that an improvement in general health condi- 
tions is a necessary preliminary to industrial as well as to all other forms of 
development, 


It is frequently stated and commonly accepted that a community or a 
country can obtain as much health as it is willing to purchase, but it is not so 
commonly realised that large sums deyoted to the purchase of health are certain 
to be remunerative financially. In this country it is generally assumed that 
early progress is impossible, and that education must precede any real progress 
in health matters. If all teachers in our primary schools had even a small 
acquaintance with the laws of health, and lived as if they believed in them ; if 
they were never unmindful that children take their bodies to school, as well as 
their minds, something might be said in fayour of the policy of making sanita- 
tion wait on education ; progress though slow would be sure. As things are, 
the waste of educating children and then allowing them to die of preyentible 
disease before they attain the age of productivity is sufficient to demonstrate 
the economic necessity at least of allowing the two activities to proceed pari 
passu. Moreover, a mind enclosed in a healthy body is infinitely more receptive 
than one enclosed in the parasite-infestel body that is found so commonly 
in our schools, Sir Ronald Ross states in his book “The Prevention of 
Malaria” :—‘I have seen a large class of coloured children, almost all of whom 
were suffering at the time from fever or enlargement of the spleen, being tanght 
the dates of accession of the Plantagenet kings.’ If health development has to 
wait on education of such a kind, progress is impossible. 

5. All are agreed that the organised labour of Inditt is relatively ineflicient, 
and that the wage-earning capacity is low. It is difficult to assess the import- 
ance of disease as a contributory cause of this state of affairs. There is very 
little statistical data that can be relied on regarding the incidence of occupa- 
tional disease or of the effects of industrial occupation on the prevalence of the 
common forms of communicable disease. This is a matter that urgently ealls 
for thorough investigation. The difficulties of. such an investigation: are 
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considerable, not the least being due to the fact that industries are not supplied 
by a settled labour force. When diseaso makes further labour impossible, the 
unfortunate victim commonly departs to his village and is lost to observation. 

In spite of the admitted paucity of reliable statistical data, it may be profit- 
able to offer a few remarks as to the effects of three diseases on the efficiency of 
labour, viz., malaria, hook-worm disease and tuberculosis. These three diseases 
have been selected for the following reasons. Malaria and hook-worm infection 
are almost certainly the two most potent causes of “inefficiency.” Both are 
almost universally prevalent in India; both exercise their malign influence 
from earliest childhood and seriously interfere with bodily and mental growth 
and development ; both, by undermining the constitution, render the body more 
prone to infection with other disease. Directly and indirectly they are 
responsible for an enormous mortality bill. ‘Tuberculosis has been included 
because of the special risks, with regard to spread of infection, entailed by large 
aggregations of labour in any but the best hygienic surroundings. In India a 
low degree of prevalence of these three diseases indicates a satisfactory environ- 
ment and a high level of personal hygiene. The three diseases together can 
in fact be used as a reliable-gauge of the sanitary and health conditions of any 
Indian community. 

4, The increased attention that has been devoted in recent years to the 


subject of hook-worm disease is largely the result of the initiative displayed disease and 


by the International Health Commission of the Rockefeller Institute. For 
years past we have known hook-worm infection to be very common in most 
parts of India, but because ankylostomiasis, or serious symptoms directly 
attributable to the parasite, is comparatively rare, we in India fell into the 
rather natural error of assuming that the hook-worm is not a factor of any great 
moment in the morbidity of the country. Having realised this assumption to 
be unjustifiable, the matter has been made the subject of fresh investigation, 
with the result that in large areas of the country infection with this noxious 
parasite is found to be almost universal. In the Madras Presidency little short 
of 100 per cent. of the rural population are infected. Over 70 per cent. of the 
tea-garden labour forces of Darjeeling are infected, and a similar state of 
affairs is found to prevail in the plains of Bengal. Enquiries are being prosecuted 
elsewhere. In India most of the infections are light, é,e., the number of hook- 
worms per case is not large. A casual inspection of the inhabitants of a 
village, all of whom harbour the worm, always raises the doubt as to the 
possibility of the worm being a potent source of harm. Apparent» good health 
nnd the presence of, say, fifty hook-worms in the intestine are certainly not 
incompatible. ‘Good health,’ however, is but a relative term, and we have 
already had sufficient experience to learn that the phrase connotes a much 
higher standard of efficiency among a population- that has been freed from 
hook-worms than among an infected one. There are instances in the gardens 
~ of Ceylon of the output of the Indian labouring forces having been increased 
as much as 26 per cent. as the result of treatment with vermifuges, and this 
surprising increase in efficiency has been accomplished with a lessened preval- 
ence of disease of all kinds. A marked increase in efficiency has been noted, 
‘similarly, in the Darjeeling tea gardens, after general medication with thymol. 
In short, theve is ample justification for the dogmatic assertion that eradication 
of hook-worm infection from Indian industrial forces is certain to be followed 
by an appreciable increase in general eflicieucy, consequent upon. improved 
general health and the lessened incidence of other diseases, chiefly those.of an 
intestinal nature. 

It is not, however, the direct results of hook-worm campaigns thai are 
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alone important. The collateral benefits that well-organised campaigns have 
secured have been even more striking than the direct results achieved, Most 


have led toa demand for sanitary reform, that has led to a further lessened 


prevalence of almost all diseases. Experience in the southern states of America 
is a striking illustration of this. ‘The oft-quoted American experience in the 


Bilibid jail in Manilla is another case in point. When America assumed 


charge, the death rate in that jail was reported to be 234 per mille. The intro- 
duction of all the ordinary sanitary improvements effected a rapid reduction to 
75 per mille. Further improvement was not effected until the question of 
hook-worm was investigated ; the administration of thymol was followed by a 
reduction of the mortality rate to 13°5. The recent marked improvement in the 
health conditions of Assam jails is almost certainly another case in point. 
Instances could be multiplied, but enough has been said to emphasise the 
importance of the matter to all large employers of lahour in India, A thorough 
hook-worm campaign offers perhaps the best opportunity of effecting a rapid 
improvement in the health eonditions and consequently the efficiency cf our 
labour forces. : : 
5. The still larger question of malaria can only be dealt with very briefly 
in this place. As has been indicated, the general incidence of this disease 
throughout the country isa matter of grave moment to all connected with 
industrial enterprise. The problem can only be approached when the country 
has realised the urgent need of a real health organisation in every district 
throughout the country. The incidence of the disease can be markedly dimin- 
ished if we are prepared to pay the bill. Once we have embarked on the 
enterprise, there is little fear that the money will not be forthcoming; results 
will be patent and the value of health as an imperial asset will be recognised. - 
One aspect of the malaria problem calls for notice. ~Indian experience is 
full of examples of the serious, almost paralysing, effects of outbreaks of mala- 
ria among large labour forces engaged on the construction of canals, railways, 
docks and such like, It is doubtful, however, whether we have yet learnt the 
lessons taught by past experience. Such outbreaks are in almost every case 
preyentible. Whenever such enterprises are undertaken, the special health 
problems that are likely to arise call for most careful consideration ; the 
dangers can nearly always be anticipated. When a military force, however 
small, takes the field, the necessity of a sanitary organisation and precautions 
to safeguard the health are never overlooked. It is realised that- their neglect 


‘is certain to lead to disaster. Quite as elaborate precautions are called for in 


many of our large constructional works, but, with few exceptions, the measures 
taken in the past have been most inadequate, or altogether wanting, a neglect 
that has involved both waste'and sometimes disaster, Large projects of the 


nature alluded to are rarely referred to a health expert at any stage of their 


inception; their probable “ financial’? cost is estimated to a rupee; their prob- 
able cost in human life receives no cofisideration whatsoever, The Panama 
Canal was a triumph for the engineer; it was a still greater triumph for pre- 
ventive medicine which made the engineer's work possible ; for once the health 


official was not subordinated, but given plenary powers: and he made good. Is 


it not an irony that the most important research of which the results were _ 


applied with such profit in Panama was research work done in India, work 
which has done s0 little for India as yet? cl 
6. As regards tuberculosis and its special prevalence in workshop and 
factory, we have very few statistical records to guide us. There js evidence, 
however, that the disease is more prevalent in the large industrial centres than 
elsewhere ; that the disease is definitely on the increase in rural areas abutting 
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on such centres, from which labour is drawn and to which the victims of the 
disease go to die ; and that sufficient precautions are taken in few factories, to 
reduce the risk of such places affording facilities for the transmission of tuber- 
culous infection from the sick to the healthy. The city factory and the crowded 
workshop are not tle natural habitat of human beings, and eyery precaution 
must be taken to prevent the unnatural environment acting deleteriously on 
the employés. 

7. This brings one to a consideration of the health conditions of the Indian Hygiene of 
factory and workshop and of the arrangements made for the housing of em- 
ployés. The Indign Factories Act, 1911, is fairly comprehensive. There is 
- however insufficient recorded evidence to justify the formation of an opinion ae 
to how it works in practice from the point of view of preyentive medicine, 

Nor do I know how many, if any, health experts have been appointed inspec- 
tors under the Act. This isa matter which it might be profitable to consider. 
The prohibition of the employment of persons suffering from communicable 
disease does not appear to have been considered in the framing of the Act; this 
matter also seems worth consideration. The provision of receptacles into which 
the employés could expectorate with safety isa small but important point, 
taking into count the habits of the Indian. Such matters cannot be supervised 
‘without efficient health inspection ; it is for this reason that reference has been 
made to them. 

8. The housing of operatives is a matter that is fraught with much Housing of 
difficulty. rom the public health standpoint, it is most desirable that indus- Peratives 
trial development be attended by the creation of fresh industrial centres, rather parame. a 
than by adding to the congestion of our already congested industrial towns. centres, ete, 
No new factory should be allowed to be built anywhere, unless there be 
sufficient space to house all the operatives without endangering their health or 
the health of the locality. Eyen where chawls and dwellings have been 
proyided, they are frequently rendered dangerous by a degree of overcrowding 
that is inevitable in places where rents are high, Howeyer well built and 
designed the dwelling may have been, overcrowding produces slum conditions , 
in which the preservation of health is impossible. 


Another less obvious danger to our present large industrial centres would 
appear to lie in the great disturbance of the natural sex ratio. Thus, in Caleutta 
there are 365,000 males and only 131,000 females between the ages of 15 and 
40, Acertain disproportion is possibly unavoidable, but a disparity of the 
extent quoted would appear to be a direct health danger. It would be interest- 
ing to learn, among other things, what effect such a state of affairs has on the 
prevalence of venereal disease. 


. The question of the type of dwelling best. suited to the housing of the 
operatives is too large a one to take up here. Tn certain places endeavours 
have been made to perpetuate the type of dwelling to which the ryot is accus- 
tomed in his village. Provided due attention be paid to the modifications 
demanded by health considerations; such a practice may be satisfactory ; but it 
must not be forgotten thatthe sanitary régime practised in villages is the 
worst possible; and that the deposit of human excrement on the surface of the 
soil is not to be commended, and is, in fact, the direct cause of the wide pre- 
valence of hook-worm and certain other parasitic infections. Finally, the 
village type of house generally signifies a high degree of rat infestation, the 
dangers of which require no emphasis in plague-infected India, 

If the home environment of the operatives of our factories be satisfactory, 
the development of industries will have an educational yalue, from the healt 
standpoint, gf no mean order. It would, in fact, be a gain to the cause of 
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public health instead of being the menace which it is certain to be, unless it be 
more generally realised that efficient health administration is one of the most 
important functions of the modern state. 

9. In the above memorandum reference has been made to only a few of 
the many outstanding health problems that are intimately bound up with 
Indian industry. Such subjects as the effect of the expansion of communica- 
tions which will accompany industrial development, on the spread of commusi- 
cable disease ; the facilities that the conveyance of natural products and raw 
materials offers for the spread of plague ; and many cognate matters that will 
suggest themselves, have received no notice, All are of great importance. An 
exhaustive discussion of the whole subject was never intended, the chief object 


of the writer being to indicate that a large part of the relative mefficiency of 


Indian Jabour is due to removable pathological causes, and to emphasise that an 
efficient public health administration is essential to progress. The war has 
taught us that freedom from disease can be secured in spite of the most adverse 
environment, if the sanitarian be given a free hand. For economic and stil] 
more for philanthropic reasons “ Public Health’ must come into its own. 


APPENDIX M. 


RULES OF THE MYSORE STATE FOR THE GRANT OF LOANS 
GENERALLY TO FACILITATE AGRICULTURAL AND _ 
INDUSTRIAL OPERATIONS AND FOR THE PURCHASE AND 
ERECTION OF MACHINERY. 


1. In order to facilitate agricultural and industrial operations, loans of 
ee may be granted under these rules for any or all the purposes specified 
ow :— 
(1) for the purchase and erection of machinery for agricultural or 
industrial undertakings ; 

(2) for the construction of wells or tanks, of mills, warehouses and 
other structures necessary for agricultural and industrial opera- 
tions ; 

(3) for the provision of raw material, working capital, or appliances 
other than those specified above required for the carrying on of 
industrial operations. y 

2, The Director of Industries and Commerce shall be competent to sanc- 
tion loans not exceeding Rs. 1,000; loans of larger sums shall be granted with 
' the sanction of Government. Loans granted for the objects specified in (1) 
and (3) of Rule 1 will ordinarily be subject to a limit of Rs. 10,000 and 
Rs. 5,000, respectively, in each case. 

3. The rate of interest charged shall be 6} per cent. per annum. . — 

4. Interest shall accrue from the date of the disbursement of the loan ; 
or, if it is expended by the Department of Industries and Commerce, from the 
date on which the machinery is put in working order by that department and 
the borrower put in possession of the same. 

5. Period allowed for repayment and mode of recovery of loans.—Loans 
shall be repayable by fixed annual payments, discharging both principal and 
interest. 

Simple interest shall be charged on the loan, or, if it is disbursed in instal- 
ments, on these instalments, up to a date one year previous to the date fixed 
for commencement of repayment; and the total amount comprising the loan 
and such interest shall be recovered by annuities. 

The time allowed for repayment of the loans and the umount of instal 
ments shall be fixed by the Director of Industries and Commerce; but sach 
time shall not exceed five years in the case of loans .for industrial purposes 
and seven years in the case of loans for agricultural purposes. 

The time for repayment specified above shall count from the date on 

which interest becomes chargeable under Rule 4 above, provided that nothing 
in this rule shall be taken to preclude a borrower from discharging the loan at 
an earlier period or from paying a larger amount than the annual instalment. 
The excess so paid shall be credited in reduction of principa} and the number 
of future payments shall, if necessary, be decreased, but no reduction in the 
amount of the instalments fixed under paragraph 2 of this rule shall on this 
account be allowed. 
’ 6. The date -for re ment of each instalment shall be decided by the 
Director of Industries and Commerce in reference to the nature-of the object 
for which the loan is granted. But the date of the repayment of the first in- 
stalment shall not be put off for more than fifteen months from the date on 
which-interest becomes chargeable on the loan under Rule 4 above. 

7. Postponement of repayment and remissions.—If from causes beyond the 
control of the borrower the payment of any instalment becomes unduly burden- 


some to him, the repayment’of this and all the subsequent instalments may 
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notwithstanding anything contained in Rules 5 and 6, be suspended by the 
Director of Iudustries and Commerce for a period of one instalment. Simple 
interest at i cent. shall be charged on all suspended instalments for the 
period of such‘suspension, 


& When the work for the carrying out of which the loan is contracted 
fails from causes beyond the borrower's control, and when the’recovery of the 
loan in full would oceasion serious hardship to the horrower, the circumstances 
of the case shall be reported to Government, and such orders as Government 
may be pleased to pass shall be binding on the borrower. 


9. On every instalment which is not paid before the close of the revenue 
year in which payment falls due, interest at 6} per cent. will be charged from 
the date on which payment ought to have been made, In caleulating interest 
under this rule, a broken period of a month shall count as half a month or 
one month, according as it is less or not less than 15 days, and a fraction of 
a rupee as half a rupee or one rupee according as it is less or not less than § 
annas. 7 


10. Repayment should ordinarily be made at the treasury of the taluk in 
which the work has been carried out, but with the special permission of the 
Director repayment may be made at any ‘district or taluk treasury in the 
State. 


11. Security.—(a) No loan shall be granted unless the value of the security 
is at least equal to the amount of the loan applied for. ‘The nature of the 
security to be required of the applicant or his surety shall be the saleable in- 
terest in lands or other immovable property held hy the borrower or his surety, 
as the case may be, provided the value of the same is at least equal to the 
amount of the loan applied for; in addition to which, the object'upon which 
the loan is expended shall be mortgaged to Government as additional security. 

(6) When a loan is applied for by a group of persons on their joint per- 
sonal security, an amount not a yas Ay 10 times the annual assessment of the 
lands held by the applicants may be sanctioned at the discretion of the sane- 
tioning authority, provided that in addition to their personal security, the 
applicants mortgage to Government the whole plant, machinery and buildiggs 
on the purchase and erection of which the loan is expended. 


12. Hire-purchase—If an applicant so desires, he may, instead of offering. 


security of immovable property for a loan to purchase machinery for agricul- 
tural or industrial purposes, obtain the requisite machinery from the Director 
of Industries on the hire-purchase system on the terms specified in the form of 
agreement appended hereto, provided the applicant deposits with his applica- 
tion one-fourth of the value of the machinery he requires. 


13. Recovery of loans—AU loans granted under these rules and all other 
sums falling due to Government in connection therewith, or under a contract 
for hire- purchase, shall be recoverable as arrears of land revenue, and a stipula- 
tion to this effect shall be inserted in every agreement executed by a borrower. 


14. If, at any time, the Director of Industries and Commerce is satisfied 
that any person or persons who have received a loan, have failed to perform 
any of the conditions on which it was made, he may, after recording in writi 
the grounds of his decision, puss an order directing the recovery forthwith of 
the loan, with any interest payable thereon and costs, as an arrear of land re- 
venue. On receipt of a certified copy of such an order, the Deputy Commis- 
sioner to whom it is communicated will forthwith ages to recover from such 
person or persons ‘ny sums which may remain due together with any interest 
payable thereon and costs, as an arrear of land reverue: provided that, with 
the sanction of the Director of Industries and Commerce, such officer may, ab 


ee, Suecetinn, So recover any sum less than the whole balance of the loan with- 


prejudice to his right to recover the remainder of such balance at any 
subsequent time. , 


__ 15. Mode of application—An application tor a loan must be made i 
writing to the Director of tadugecton and Commerce on Form No. T, beasts 
annexed, printed copies of which will be available free of cost at all taluk 
offices. Every application fora Joan shall contain a declaration signed by 


: 
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the applicant or his surety, as the case may be, that the statements made therein 
okie the natureand extent of the encumbrances on the property offered 
as security are trae, and that thereare no other encumbrances on the property to 
the best of his information and belief. The applicant shall also show in the 
column of remarks in Form I :— x 
(1) Whether the pare proposes to stipplement the loan by any 
private capital and if so, to what extent ; 


(2) the estimated total cost of the proposed work and the probable period 
that will be oceupied,in its construction. 

16. An application for machinery on the hire-purchase system shall be in 
Form II appended hereto, printed copies of which will be available free of cost 
at all Taluk Offices. 

17. Grant of loans—No loan shall be granted without a local enquiry, 
which shall be held by a Special Officer attached to the Department of Indus- 
tries and Commerce for that purpose. The result of his enquiry will be reported 
to the Direetor of Industries and Commerce, whose subsequent action in dealing 
with the application will be determined by the nature of the report as to the 
value of the security rendered. In dealing with applications for loans con- 
nected with agricultural purposes, the Director will obtain and place on record 
the opinion of the Deputy Commissioner of the district where the loan is to 
be utilised. | 

18. Loans will ordinarily be granted for the parchase of machinery 
approved by the Director of Industries and Commerce or other competent 

rofessional adviser as suitable for the purpose to which it is to be applied. 

tending ‘applicants for loans may address the Director to obtain advice, 

previous to submitting their applications. For the present, no fees will be 
charged by the Department for advice and assistance. 

19. All loans will be disbursed by the Director, and it will be the duty 
“as the borrower to put the work in hand immediately after the 1eceipt of the 
oan. - 7 es 

The Department of Industries and Commerce will, if requested to do so, 
undertake the erection and starting of machinery for private individuals or 
firms, and will hand over the same in good working order. 


20. Machinery purchased with loans obtained under these rules must be 
maintained in good working order to the satisfaction of the Director of Indus- 
tries and Commerce, who may order repairs or renewals to be made at the cost 
of the owner. Failure to comply with such orders will involve proceedings 
for the recovery of the loan under Rule 14 of these rules. 


21. Registers and aecounts—The Director shall keep a register of loans 
and repayments under these rules, including cases of hire-purchase, in a 
form which he will settle in consultation with the Comptroller. This register 
should clearly show the stage in which each transaction stands at any particular 
time, ; 

22. Every loan sanctioned under these rules should be reported by the 
sanctioning authority to the Comptroller with full particulars. The 
troller will see that the loan is covered by rules and sanction of competent 
authority and will watch the repayment of the instalments. A special section 
in the Comptroller’s annual report on loan transactions houki bo aevoted to 
loans under these rules, 


= 
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NOTE. 


1. Application for a loan under these rules should be made to the Director of Industries 
‘and Commerce on Form No. 1, printed copies of which will be available free of cost in all 
talnk offices. . 

* Loans of money may be granted-under these rules for any or all the purposes speci- 
fied below :— 

~ (i) Purchase and erection of machinery for agricultural or industrial undertakings, 

ordinarily up to a limit of Re, 10,000 in each case. 

(ii) ‘The construction of wells and tanks, of mills, warehouses and other structures 
necessary for agricultural or industrial operations. 

(iii) The provision of raw material, working capital, or appliances other than those speci- 
fied above, required for the carrying on of industrial operations, ordinarily up to a 
limit of Rs, 5,000in each case. 7. 

3. All loans granted under these rules and all other sums fallmg due to Government im 
connection therewith shall be recoverable as an arrear of land revenue. 

4. The applicant will show in the column of remarks in form No. 1 :— 

(i) Whether the applicant proposes to supplement the loan by any private capital and 
if so, to what extent ; : = 

(ii) the estimated total cost of the proposed work and the probable period that. will be 
occupied in its construction. : 

5. The rate of interest charged on the loan shall be 6} per cent. per anwum. 

6. Loans shall be repayable by fixed annual payments, discharging both principal and 
interest. 

7. The time allowed forrepayment shall be fixed by the Director of Industries and Com- 
merce, subject to the limitation of a period of 5 years in the case of loans for industrial pur- 
poses and 7 years in the case of loans for agricultural purposes. 

8. If the grantee of a loan misapplies the whole or any portion of the loan or otherwise 
fails in any of the conditions of the grant, the whole unpaid balance of the loan with interest 
‘and vosts will be liable to summary recovery as an arrear of land revenue. 

9, Loans for the purchase of machinery will be sanctioned, only on the condition that 
the machinery is approved by the Director of Industries and Commerce or other competent 
professional adviser as suitable for the purpose to which they are to be applied. 

10.-If requested, the Department of Industries and Commerce will undertake to erect 
the work f4f which the loan is obtained at the cost of the borrower and hand it over to him 
in good working order and with proper accounts of the expenses incurred on his behalf. 

11. The machinery purchased and the buildings, ete., erected with the loan referred to 
above shall be maintained in a suitable condition and working order, and repairs and renewais 
as directed by the Director from time to time shall ‘be carried out without undue delay. 
nS I Fa SS ST Ee gr 

N.B—This ls a summary of the conditions under which the loans sanctioned in Government Order No. G. 2097- 
ieee: 565-12-389, dated 2nd September 1919 are granted. Por further particulars the order Iteclf should be 


FORM 2. 


APPLICATION FOR MACHINERY FOR AGRICULTURAL OR INDUSTRIAL 
PURPOSES ON THE HIRE-PURCHASE SYSTEM. 


1, Name of spplicant. 
2,. Father's name. 
5, Caste. 
4. Age. 
5. Residence. A 
6. Village, hobli, taluk and district where 
applicant proposes to set up the machinery. ; 
7. Nature and description of machinery re- 
quired and its approximate value. 
8. Object for which the machinery ts 


mired. 

9. Amount which-theapplicant is prepared - 
to deposit (being } of the approximate value 
of the machinery required). | 

10. Whether the applicant wiehesa the 
Director of Industries and Commerce to set up 
the machinery for the sro at applicant's 
eost and what other help he wants from the 
Department in connection with the installation. 
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FORM 35. 


ORDER GRANTING A LOAN UNDER GOVERNMENT ORDER NO. G. 2097- 
145—G, M, 53-12-2890, DATED 2sn SEPTEMBER 1913, 


I, The sum of rupees___....___is granted to. ‘ ec oe eS 
ealling ain of — 0S eading aks 2 ee ee o 
as a loan under Government Order No. G, 2097-145—G. M. 55-12-259, dated 2nd September \ 
BOTS, for Sle parpnegp ls eS eee eee 





subject tothe following conditions :— 
Il. The conditions referred to are as follows :— 

(i) That as requested by the borrower = === tho amount of the 

loan shall be expended by the Department. of Industries and Commerce on the 
execution of the necessary security bonds for the purpose of 

—______.____ and the work handed over to the borrower_ a 

as soon after completion as aes in good working order with proper accounts 

” of the expenses incurred on behalf of the borrower, or, 

(ii) That the amount of the Joan shall be paid to the aforesaid 
ea PY Pie __ instalments on the exeeution of the nee 
security bonds, the first on the production of this order and the second and sub- 
sequent instalments on proof that the first and previdus instalments have been 
properly utilised, 

(iii) That if it shal! appear to the satisfaction of the Director of Industries and Com- 
merce that any portion of the first or subsequent instalments has been misapplied 
to any other purpose than that specified above, the portion of loan already paid to 
the aforesaid _ _ shall be recoverable as an arrear of land 
revenue, ; 

- IX, (i) That the loan with interest thereon at 6} per cent. shall be repaid by equal 
annual ritalin of Rs.__.____faliing due with the a 
kist of the revenue year commencing with 19 sand ending with 19 

(i) Such annual payments shall be made at the Treaeury of c Taluk. 

(iti) If default in payments of annual instalments on account of the loan ocenrs or if. 
thesforesaid Ss —s———s should contravene any of the conditions undor- 
which the loan is granted; the unpaid balance of the Ioan shall be reggverable as 
an atrear of land revenue. ° 

TV. That the machinery purchased and buildings, etc., erected with the loan referred 
above shall be maintained in a suitable condition and good working order and that penta 
and renewals as directed by the Director of Industries and Commerce from time to time shall , 
be earried out withont undue delay. 


V. That for the repayment of the loan with interest and costs, if any, due on the same, 
the immovable property specified below, in addition to the Object upon which the loan is 
expended, is hypothecated as collateral security to Government, 




















Signature of the officer granting the loan. 


I have understood and agreed to the aforesaid terms and conditions. 


Signature of borrower, 





FORM 4. 
HIRE-PURCHASE AGREEMENT. 


a ‘ ¥ 

An agreement made this day of 19 between the Director of Industries and: 
Commerce on behalf of the Government of His Hich a nk F - ; 
called “the Director") of the one part and etum* the Maharaja of Mysore (hereinafter 
(hereinafter called “ the hirer ”’) the other part 

Whereby it is agreed as follows :— 

1, Tho Director agrees to let on hire to the hirer, nd the hirer agrees to fal ba 
23 seed a machinery in the Schedule hereunder written Gemioherateete ie 
machinery "’), : 


Aq. 
f 


© 2 The Directorheréby acknowledges the receipt of Rs, for the option of 
‘purchase hereinafter contained. Ifthe hirer shall exercise such option, credit will be given to 
the hirer for such sum. If he does not, then euch sum shall belong absolutely to the Director, 

8. So long ss the hirer thinks fit tocontinue the hiring, he shall pay for the hire of the 
‘said machinery to the Director at Bangalore, without demand, the sum of Rs. 
every six months with interest on the amount of hire forthe time being unpaid at the rate of 

cent, per avnam. The first payment of Res. together with the interest 

whieh shall have accrued and be payable as aforesaid to be made on the day of 

19, the second payment of Rs. and interest as aforesaid to be made 

on the day of 19 , and the third payment of Its. and 

interest as aforesaid to be made on the ° day of 19 , and the 

fourth payment of Res. and interest as aforesaid to be made on the day 
“of 19, (and so on). 

4. Tt shall be lawful for the Director and all persons authorised by him, at nll times to 
enter upon any premises in which the machinery may.be for the time being, to examine the 
same. 
§. The hirer agrees with the Director that during the hiring— 

(a) the machinery shall be kept in good und serviceable order and condition (also™ 
without damage by fire) and that no alteration or addition -thereto shall be 
made without the previous written consent of the Director ; 

(6) the machinery shall be kept in possession of the hirer and upon trust for the 
Director at the hirer's address given in the Schedule hereto, or at such other 
uddresses as the Director may by writing authorise, free from distress, execution, 
or other logal processes, and shall néfon any account be sold, assigned, or 
dealt with, or the possession thereof parted with ; 4 

(ce) all rates, taxes and outgoings payable in respect of the premises wherein the 
machinery inay for the time eing be placed shall be duly and punctually paid 
and discharged by the hirer, and the current receipts therefor shall be 
produced to the Director on demand. . 

é. Itis hereby declared thatthe Director has entered into thie agreement upon th® 
express declaration hy the hirer, and the hirer hereby expressly warrants, that the premise* 
upon which the machinery is to be placed are free from any mortgage incumbrance or charge 
given or created by the hirer, or any pereon through whom he claims. 

7. If the hirer af any time during the hiring shall be desirous of executing or creating 
any charge, mortgage or other incumbrance of or upon the premises in or upon which the 
machinery shall for the time being be, he shall give to the Director ong calendar month's 
previous notice in writing of hig intention #o to do, and upon the receipt of such notice 
it shall be lawful for the Direetor to put an end to the Iiring in manner provided by the 
‘next snoceeding clause. , 

8, lf the hirer— 

(a) shall make default in punctually paying any hire instalment or 

(4) shall be adjudicated bankrupt or shall file o petition in insolvency or enter into any 
arrangement or composition with his creditors or . 

(c) shall exeente or create any mortgage incumbrance or charge of or upon the 
premises in orupon which the machinery may for the time being be, or give 
notice of his intention co to do, as provided by the last preceding clause or 

(@) shall fail to obeerve und perform any of the agreements and conditions contained 
in this Agreement and on his part to be observed ond performed, 

then, and in any such case, it shall be lawful for the Director to immediately put an end to 
the hiring, and for that purpose the hirer heseliy authorises the Director or any one deputed 
by him to enter upon’ any premisesin which the machinery may be for the time being, 
and to seize and take away the same. 

9. Should the hirer hinder or prevent the Director or his Deputy seizing and taking 
away the machinery, then, and inevery such case, the hirer shall pay to the Director the 
sum of Ra. 200 (two hondred rapees) asand by way of liquidated damage for breach of this 
provision and not by way of penalty. 

10. LE the Director shall seize and take possession of the said mavhinery under clause 
$ hereof, the hirer shall have the option within one month after such eeizure of purchasing 
the said machinery by the payment to the Director of Res, together with 
the costs and expenses of and incidental to euch seizure. In the event of the hirer making 
such payment within the time aforesaid he shall receive credit from the Director for all sams 
previously paid hy him on account of hire and the amonnt paid on the signing of this apree- 
ment. Lf hirer shall not exercise such option and make sich payments within the time 
aforesaid, the option given to the hirer by this clanse shall ceose, und the hirer shall not be 
entitled to any credit, allowance or return for or on account of any payments made 
previously by him. : 

11, No allowance, return, credit or payment, shall be allowed or paid *+ the hirer in the 
‘event of the hiring being determined by the Director aa provided by atsiié % hereof, but the 


4 
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hirer shall pay to the Director at Bangalore all arrears of hire, interest and damages, for the 
breach of this agreement up to the date of such determination. 
Such damages shall be in addition to and not in substitution of any damages mentioned 
in clanse 9 hereof. a. | 
12. All sums falling due to the Director under this contract shall be recoverable from the 
hirer as.an arrear of land revenue, ¥: of, We SEE. om ar 
3. The Director hereby agrees that the hirer sha!) have option of purchasing the 
us SA at any time anti the hiring by paying the sum of Ba. ____with interest 
thereon at___per cent, per annum from the date hereof, and also that if the hirer shall 
exercise such option he will give to the hirer credit against such purchase price for all pay- 
ments which shall have been made by him for hire, with counter interest on such payments 
at the like rate and also for the sam paid on the signing of this agreement. But until such 
chase price shall have been paid in full, the said machinery shall remain the absolute 
property of the Government of Mysore. 
14. If the Director shall grant to the hirer any time or indulgence, the same shall not 


affect or prejudice the Director's rights under this agreement. - 





Director's signature, 








Hirer’s signature. 
Witness to signature of the eaid 
Signature : 
Address. = 
Oveupation ; 
(Schedule above referred to) 
Machinery. 
Address for the purpose of clause 5 (4) 
District Town Street Number of house, 
FORM 5. 
MORTGAGE DEED TO BE EXECUTED BY THE BORROWER. 
THs instrument made in fee of DL Sek between 
of (hereinafter called “the Mortgagor?’) 


of the one part and the Director of Industries and Commerce on behalf of the Government 
of His Highness the Maharaja of Mysore (hereinafter called “the Mortgagee”) of the 
other part. 

Wuereas the Mortgagor oe received from the Director of Industries and Commerce: 
_ _—_—_________an order under the-- 





Rules for the paint of Loans generally to facilitate Agricultural and Industrial- Operations 





issned under Notifiration No. G. 2146—G. M. 55-12-240, dated 2nd September 1018 
Se and 


| dated the 
- —day of _____191_____in virtue of which the Mortgagor = entitled 
to receive the aggregate sum of Rs.______as a loan from the Mortgages for the purpose of 


ee ee ee aa, 
for the due application of the amount of the said loan and forthe poncet repayment of the 
game according to the terma of the said order is demanded by or on behalf of the 

and in order to furnish such security the Mortgagor has agreed to sign these presente, 

Now THESE PRESENTS wrtyess that in consideration of the said loan and in pursuance of 
the said agreement the Mortgagor doth hereby transfer to the Mortgagee, his successors and 
assigns the immovable property described in Schedule A hereunder written with the 
appurtenances thereto subject to redemption as hereinafter mentioned. 

"THESE PRESENTS A1S0 wits Ess that in consideration of the said loan and in pursuance of 
the said saree the Mortgagor doth hereby further transfer to the Mortgagee, his suc- 
oessors and assigns the property described in Schedule B hereunder written, being that on 
whieh the said loan is*to be expended, subject to Selina as hereinafter mentioned, 

Axp it is hereby agreed that ifthe Mortgagor, ~~ legal representatives and assigns 
shall duly comply with the terms on which the said loan has been granted and shall apply the 
same and every: part thereof in the manner provided in the said order and shall duly repay 


a 
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the amount of the said loan together with any interest which may have become payable thereon 
or on any part thereof and all costs if any incurred by the Mortgagee, his sineceasors or 
assigns in making the said loan or otherwise in connection therewith, the Mortgages, his 


suevessors or assigns shall thereupon retransfer the said immovable property noted in Schedule 


A together with the property described in Schedule B to the Mortgagor, his legal representa- 
tives or assigns or as he or they shall djrect. 

Provipen always and it is hereby a that in ease the Mo , bis legal 
representatives or assigns shall fail to comply with the terms on which the said loan has been 
granted it shall be lawful for the Mortgagee, his successors and assigns to cell the said im- 
movable property noted in Schedule A and the property described in Schedule B or any parts 
thereof and out of the proceeds of such sale to make good to the Mortgages, his successors of 
assi¢ns the amount which in consequence of any such default shall be payable by the 
Mortgagor, his legal representatives or assigns. 

In witness whereof the Mortgagor os hereunto set aa hand the day and year first 
above written. — 


The schedule above referred to. 


SCHEDULE A. 





IF THE PROPERTY 13 HOUAE PROSERTY. 
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SCHEDULE B. 





Registration district, | Registrntion Sub-District. Village. | Deeripiien of, cela Byte 


—__ 








(Signature of borrower) 
Witness. : 
SSS ee he a 
(2) »son of, “Villages of ‘ 
Signed by the above mentioned 
in the presence of 
— 7 FORM 6. 


SECURITY BOND TO BE EXECUTED BY A SURETY FOR A BORROWER. 


Tas Isergumest mabe the _____eday of i9 : 
hetween of (hereinafter enllel ™ the Mort- 
62 
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gagor”’) of the one part and the Director ‘of Industries and Commerce on behalf of the 
Government of His Highness the Maharaja of Mysore (hereinafter called “The Mortgagee”*) 
of the other part. 

Wirkeis—=__—__ —_ ——— a. received from the Director of Industries and Commerce —_ 

___ an order under the Rules the grant of loans generally to 
facilitate agricultural and industrial operations issued under Notification No, G. 2146—G, 
M. 55-12-240, dated 2nd September 1918, and dated the... day o 

entitled to receive the aggregate sum of Rs._________as a loan from the Mortgagee for the 
purpose of____ 

AnD warreas security for the due application of the amount of the said loan and for the 
punctual repayment of the same according to the terms of the said order is demanded by or 
on behalf of the Mortgagee and in order to furnish such security the Mortgagor has agreed to 
sign these presents. ’ 

Now 7HEsk preeexts witxess that in consideration of the said loan and in pursance of 
the said agreement the Mortgagor doth hereby transfer to the Mortgagee, his successors and 
assigns the immoyable property described in the Schedule hereunder written with the appur- 
tenances theretu subject to redemption as hereinafter mentioned. 

Ann it is hereby agreed that if the said___ wt legal representatives and assigng 
shall duly comply with the terms on which the said loan has been granted and shall appl 
the same and every part thereof in the manner provided in the said order and the said 
—__—__,* legal representatives or assigns or the Mortgagor or his legal represen- 
tatives shall duly repay the amount of the said loan together with any interest which may 
have become payable thereon or on any part thereof and all costs if any incurred by the 
Mortgagee, his snccessors or assigns in making the said loan or otherwise in connection 
therewith, the Mortgage, his successors or ons pr shall thereupon retransfer the said im- 
movable property to the Mortgagor, his legal representatives or assigns or as he or they 
shall direct. 

Proviven always and it is hereby ‘agreed that in case the sai 
legal representatives or assigns sha)! fail to comply with the terms on which the said loan 
has been granted, it shal] be lawful for the Mortgagee, his successors and assigns to sell the 
said immovable property or any part thereof and ont of the proceeds of snch sale to make 


good to the Mortgages, his successors or assigns the amount which in consequence of any 


such default shall be payable by the said = er.” — legal representa- 


tives or assigns. 

Provivrn also and it is hereby apne that although as between the said 
______________ and the Mortgagor, the Mortgagor is surety only for the said 
yet, as between the Mortgagor and the Mee, ‘the Mo r is to be considered as 

i i und costs intended to be hereby secured so 


principal debtor for the ponspel moneys, in 
that the Mortgagor or his legal representatives shall not be released or exonerated by time 


being given to the esd legal representatives or by any other dealings 
act, matter or things whatsoever whereby the Mortgagor or his legal representatives as 
surety or sureties only for the said and = legal representatives would 
be so released or exonerated. 


In witness whereof the Moitgagor has hereunto set his hand the day and year first 
above written. ¥ 


y of 
ts 








his 








Signatnre of surety, 


“ 
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APPENDIX N. 


EAST INDIAN RAILWAY. 
Proposed Technical School at Jamalpur. 


I.—Present System or TRAINING. 


At Jamalpur, European and Anglo-Indian apprentices are engaged on a European and 
five years indenture as the result of an open competitive examination. During 428lo-Indian 
the five years they receive practical training as workmen in the workshops and Reta 
attend’ a technical school for 4 hours per week at which they are taught a 
certain amount of elementary theory by masters, who are members of the 
Locomotive Department staff, and who receive allowances for this work. The 
apprentices live in a hdstel where they pay for their board and lodging—the 
payments for this and for tuition in the school being rather more than covered 
by the stipend given to them by the railway. 


The following shows their monthly salary and expenses :— 





Jamalpur Locomotive Department. Firet year. Second year. | Third year, | Fourth year, 












Rs. «4. PvP.) Rs. a. PB. 











Rate of pay . -| 3070 0 30 0 0 Orso 0 0} 50 
Deductions, 
Provident Fund $:. 5 
Institute . : 040) 040 0 4 ; 
Recreation Club V0 0 x O 0 1 0 | 
: $ 
. Technical School . 18 0) i 8 0 2 8 ! 
: 
Total deductions 212 0; 212 0 71 j 
= a 
27 4 0° 27 4 0/38 O 0} $2 15 
_Bourd and lodging .|36 0 0 36 6 0/36 0 O| 36 O 





Amount billed for against the| 8 12 0 £€ 12 O}| 4 0 0} 83 1 


apprentices, 








-On completion of their five years apprenticeship, these boys are appointed 
as fitters or boiler-makers, commencing on a salary of Rs, 110 to Rs. 130 per 
mensem and rising by the 6th year to Rs. 210 or Rs, 230, The initial salary 
may be increased at the discretion of the Locomotive Superintendent in 
accordance with the value he assigns to their work. 

624 





Objects to be 
secured. 


Outline of 
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2. Indian apprentices are also appointed in the woskhon of two classes 
the first class commencing at Rs. 10 and rising to Rs. 15 in the Sth year of 
apprenticeship, and the second class, usually consisting of sons of workmen in 
the shops, commencing on Rs. 4 per mensem and reaching Rs. 9 per mensem 
in the 6th year. In both classes the apprentices are bound by a stamped 
agreement ; in the former to serve for five years and in the latter for six years, 

Evening classes of instruction were formerly arranged for these Indian 
apprentices, but, mainly because of the difficulty of attendance, their homes 
being in outlying villages, this was found to be impracticable and they have 
been dropped. 


TI.—REASoNS FOR IMPROVEMENT. 


3. Under this system it is found that the European and Anglo-Indian 
lads who, in the absénce of recruitment from England, must form the 
recruiting ground for the subordinate supervising staff of the workshops, do not 
get so complete and substantial a training as is the case in men of a similar 
class imported from England. This is ascribed to three causes :— 

(1) Inadequate time for theoretical instruction of a thorough nature ; 

(2) Inadequate supervision of their practical work in the workshops ; 

(3) Disadvantages connected with the environment in which they are 
brought up as compared with the conditions of training in 
Britain, which conduce to self-reliance and development of 
character. 

It is also to be noticed that the system makes no provisionfor the training 
of suitable Indians for recruitment as superior mechanics and the subordinate 
supervising staff of the workshops ; nor for the training of apprentices in the 
Engineering Department, who at present receive little or no theoretical 

4. In view of the difficulties which will assuredly be experienced in re- 
cruiting mechanics and men for the subordinate supervising staff of the work- 
shops in Britain, and also the desirability of making the best use of the material 
at hand, both European and Indian, it is considered essential that the facilities 
for training should be extended and improved. 


Further it is desirable, in the interests of the country at large, that 
opportunity should be taken of the very valuable practical training which is 
available in large workshops such as those at Jamalpur to train upa class of 
men who will be able to take posts in other mechanical industries similar to” 
those of the foremen and assistant foremen in the workshops, with a view in 
some cases to proceeding to further training and qualifying for supervising 
posts in such industries. 

Lastly, it is desirable that more attention should. be paid to the early 
education of Indian lads who wish.to become workmen in the shops, and also 
to afford some means of elementary technical education to such of the younger 
workmen as are capable of assimilating it, so as to improve the general intelli- 
gence and, therefore, the value of this class. 


Il].—Prorosep LaPROVEMENTS. 
5. The scheme now proposed is therefore designed:— 
(1) To improve the training of Locomotive Department apprentices— 


(2) by a better distribution of time Leteien prectios) sind Cheneetien! taptoiag 4 
(6) by an improved theoretical course 
(e) by better supervision and arrangement of the practical course in the shops. 
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(2) To provide similar training for an additional number of Indian apprentices in The 
Locomotive Department. 

(3) To provide training for apprentices in the Electrical Department and in the perma- . 
nent-way works, signalling, block signalling and drawing office branches of 
the Engineering Department. 

(4) To provide elementary theoretical technical training in the vernacular for some «f 
the younger workmen out of workshops hours. 

(5) To provide training, practical and theoretical {in the vernacular) for boys who will 

: become workmen, and 

(6) To arrange for suitable primary education for those who wish to benefit by pro- 
posal (5) (as a future extension of the scheme to provide for an even flow of 
recruits). 


6. For the firgt three portions of the scheme described above, it will be Apprentices. 
necessary to build a new school and provide a whole-time well-qualified staff. 
The apprentices would spend roughly half their time in the workshops and 
half their time in the school, the work in the scheol being co-ordinated with 
the practical work in the shops. During the time they are in the workshops, = | 
they would be under the supervision of a special instructor, and their work 
would be arranged in a progressive manner so as to cover all branches of 
workshop work. 


The Engineering Department apprentices would have a simplified course 
of study and, in place of part of the workshop work in the second year, would 
do practical work eae to the particular branch for which they have been 
appointed. 

For the Indian apprentices, a separate hostel would have to be provided, 
but in other respects the boys would all work together, and no distinction would ; 
be made in the training between Europeans and Indians. 


7, The present number of Locomotive Department apprentices engaged Numbers. 
annually varies from 20 to 25 according to the probable requirements of re- 
cruiting in the workshops at the end of the fifth year, the number of boys 
under training at any one time being approximately 90. 

The school should in addition provide for an annual recruitment of 10 to 
12 Indian Locomotive apprentices per annum, which, allowing for wastage, 
would mean an addition of perhaps 45 students by the fifth year. 

For the Engineering Department it is proposed that all apprentices in the 
permanent-way works, drawing office, signalling and block signalling branches 
should putin a two years course of training at Jamalpur. The average annual 
rate of recruitment is estimated at 10 and this would mean an addition of 20 


—_ - 


students to the school. 7 

The Electrical Department would appoint, say, 2 to 3 apprentices per 
annum, meaning an addition of 5 to the numbers, 

The total number of apprentices to be dealt with would accordingly be 
115 in the first year after the opening of the school, rising until the full 
number of 160 was reached inthe fifth year, aftér which the numbers would be 
about stationary at this figure. 

If the time of the apprentices were divided between practical and theore- 
tical work in the proportion of 60 per cent. to 40 per cent, it would be neces- 
sary to provide school accommodation for, say, 65 boys and toarrange for the 
training of 95 boys at a time in the workshops. 

8. For the elementary vernacular technical instruction, which it is in- worgmen and 
tended to give to younger workmen and boys, it is necessary to provide an boys. 
industrial school, as a branch of the technical school. Classes in mensuration, 
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drawing, arithmetic, ete., would be given by junior members of the staff of the 
school to selected workmen, the time being given out of workshop hours. 


The industrial school would provide simple education in the vernacular 
in drawing, mensuration, etc., for about 3 or 4 hours a week in workshop 
hours to some of the boys who are commencing their career in the workshops 
as workmen. The education would be free, and successful passing of each 
year's examination would be recognised by a small rise of salary. ‘Uhe indu- 
trial school would thus provide an alternative to boys who at present _pass 
from the Upper Primary Schools to the Middle English and High English 
Schools. 2 

The numbers in the industrial school would eventually be large if the 
results were satisfactory, but it is proposed to commence With accommodation 
for 50 boys in the first instance. 


IV.—MANAGEMENT AND FINANCE. 


9. ‘the whole of the technical education scheme would be under the 
management: of a Committee, of which the Locomotive Superintendent would 
be the Chairman and the Principal of the school the Secretary. The other 
members should be the Works Manager, the Electrical Engineer, the Chief 
Engineer, or his representative, one other Locomotive Department officer 
appointed by the Locomotive Superintendent, an Indian railway offiter 
selected by the Agent, and a representative of the Bihar and Orissa Goyern- 
ment (either Educational Department or Industrial Department, when con- 
stituted). 

The initial expenditure and subsequent additions would be met from 
railway capital with the assistance of grants from the Bihar and Orissa Goy- _ 
ernment, and the recurring expenditure would be met from railway revenue 
and annual grants from the Bihar and Orissa Government. 


The building and equipment would be the property of the railway, and the 
staff would be railway servants. The income and expenditure would be. dealt 
with under the orders of the Committee, but it would be preferable if they 
could form a part of the railway budget instead of being kept separate and 
vested in the Committee. 


V.—Srarr. 


10. The following staff is suggested :— 
Monthly Salary. 


4 Rs. Rs. 
Principal =. ly e . > - 1,000 to 1,500) 
Assistant Master . ; ‘ F » 600,, 800 
Ditto - ew + gs 4005, 600 | 2750 to'4,000 
" SJunior Masters . . . . . 1850, 250) ” 
Workshop Instructor _, . : » 9£50,, 600 
Demonstrators, etc, , ° ; - 800 ) 
Clerical staff - ; ‘ - 850 650. 
Menial staff 4 - é . 100 i) 
Hostel Superintendent p , 200 to 300 
Indian Deputy Hostel Superintendent 100 ,, 150 } yeti 


The Principal and the two senior masters should be appointed by the 
Board of Directors and be officers of the railway. The appointment of all other 
members of the staff should be in the hands of the Committee. | 2% 
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11, The Principal should be a man with an engineering degree from a Principal. 
British University or a recognised British engineering college, He should be 
an Associate Member of the Institution of Civil Eugineers or Mechanical 
Engineers, and should have had some years of experience in teaching as well as 
workshop training. {t would be an advantage if he had already been some 
years in India. ! 

As the success of the scheme depends very much on its direction in its 
early stages, it is important that the Principal should be a man capable of 
building up and developing the constitution of the school, both as regards staff 
and equipment, and who could adyise and suggest the details of the design of 
the building and organisation. 

12. The two senior assistanf masters should possess the same educational Assistant 

qualifications as the Principal, but need not have had so much experience in ™#sters. 
teaching, and it is not essential that they should have had workshop training. 
One of them should be specially qualified in mathematics, physies and allied 
subjects, and the other in drawing and applied mechanics. They might be 
obtainable in India, and be of the class generally recruited for the Educational 
Department, 


13. The junior assistant masters should be qualified to teach the more 
elementary subjects, such as arithmetic, drawing in the early stages and 
elementary science. They would be of the type appointed to the Provincial 
Educational Service. 


14. The workshop instrnctor should be a man of the foreman class, and it Workshop 
is possible that a suitable man might be found amongst the foremen in the imstructors, 
Locomotive workshops, who could be given an allowance over and above his 
salary, bringing his pay up to, say, Rs. 600. His duties would be to arrange 
and supervise the work of the apprentices in the workshops, under the direc- 
tion of the works manager. The first year, apprentices would require to receive 
* regular instruction under the instructor on an approved course, so as to become 
acquainted with the use of tools. Later they would be drafted into'the various 
shops and work under the foremen of those shops. During the whole time, 
however, the instructor would require to watch their work and see that they 
were making the best use of their time. The workshop instructor would work 
under the orders of the Works Manager in all matters connected with the 
presence of the apprentices in the workshops. 


15. The school would require‘a small number of demonstrators, etc., to Minor staff, 
assist the teaching staff in the practical work and drawing, ete. It is estimated 
that they would cost Rs. 300 per mensem. ~ 


The Principal would have an office supervised by a head clerk and 
accountant on, say, Rs, 150, with one or two assistants, the whole costing 
Rs. 250 per mensem. 


VI.—Hosrets. 


16. The present European hostel will accommodate 95 apprentices, Of Europeans, 
the Engineering Department apprentices, it is estimated that half or 10 might 
be Europeans, and one or two of the Electrical apprentices will also be 
Europeans. It will be necessary, therefore, to provide accommodation for 10 
additional European lads, which may be estimated to cost Rs. 10,000, 


17. The Indians for whom accommodation will be required will be 45 Indians, 
Locomotive Department, 10 Engineering Deyartment and, say, 1 Electrical. 
Department or 56 in all. The accommodation for the Indians should be 
arranged as in the present European hostel, i.¢., rooms containing 8 or 10 
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beds for the younger apprentices and rooms with 4or2 beds for the Seniors. 
Lavatories and bath rooms would be built in an outlying block with a covered 


" way. ‘To give facilities for separate messing of the different castes, it would 


be necessary to have at least four mess rooms each with its separate cook room. 
At a rough approximation, such a building including furniture is estimated to 
cost Rs. 50,000. 

18. It is proposed that messing and living accommodation should be 
provided free for both Europeans and Indians, though it is possible that it - 
might be found convenient in the Indian hostel to give a monthly allowance 
to each mess and let the apprentices make their own arrangements for cook- 
ing, ete., under the supervision of the Superintendent. 

The cost of the present board inclusive of staff, etc., for Europeans is 
approximately Rs. 36 per head per mensem, or, say, Rs. 3,780 per mensem for 
105 boys. The board for Indians would be less costly and might be put down 
at Rs. 15 per mensem per head, which for 56 boys would be Rs. 840 per 
mensem, ‘Thus the monthly cost of the two hostels, in addition to the salaries 
of the Superintendent and Deputy Superintendent, would be Rs. 4,620 per 
mensem. 

19. It would be necessary to havea capable European as Hostel Super- 
intendent with full charge over all the catering and domestic arrangements, 
with an Indian Deputy Superintendent for the Indian hostel. 


Vil.—Scnoo. Buriprine. 
2). The building should contain the following accommodation :— 


One large lecture room. 


Two smaller lecture rooms. 
Laboratory for applied mechanics, ete. 


Laboratory for chemistry and metallurgy. 
Drawing office. 

Principal’s room. ' 
Masters’ common room. 

Office. 

Lavatory in outside building. 


To this would have to be added a room for the industrial school, if it is con- 
sidered desirable to hold this in a separate room. 

From a rough design of such a building it is estimated to cost. Rs. 70,000. 

Furniture may be estimated at Rs. 10,000 and equipment and apparatus 
at Rs. 20,000, making the total cost of the School approximately Rs, 1,00,000. 

21. As regards the site, this should be chosen so as to be conveniently 
situated for access to the workshops, but there must be room for expansion, 
and it should not be so close to the workshops that the noise would be a cause 
of annoyance and interruption to work. A proposal has been made that the 
school should be within the workshop enclosure, on the space near the Electrical 
Engineer’s office. This site would, however, be noisy and dusty, and it is 
questionable whether all existing space within the workshop enclosure should 
not be reserved for future extensions. ~~ . 


VITL-—AccomaopaTion FoR STAPF. 


22. The staff will be provided with house accommodation, for which they 
will have to pay rent under railway rules. | 
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The following new houses will be required :-— 








Staff. Houses. = cost, 
Re. 

(1) Principal . . : - | One bungalow of the type built for District 80,000 
Officers. 

(2) Assistant Masters ° .| 2 five-roomed bungalows as built for ionic 40,000 

= ant District Officers. 

(3) Workshop Instructor . .| 1 four-roomed bungalow as built for senior 15,000 
subordinates, 

(4) Junior Assistant Masters . | 2 three-roomed p vangelows as built for senior 20,000 - 
subordinates 


. 3 sets senior Indian subordinates’ quarters 8,600 
(5) Decastcatore and clerical ' 
staff. 





4 set clerks’ quarters . : : ° 3,000 
(6) Menial staff ~~ «y ~+| 12 sete menials’ quarters . . ‘ 3,600 
Total Rs. .| 1,15,200 





The total estimated cost of Rs. 1,15,200 does not include cost of land, as 
sites can probably be found on railway land, but out-bouses, water supply and 
electric equipment should be able to be provided from the above sm. 


IX.—Cowursss or Ixstrvcrron. 


23. Theoretical—The first year's course for all apprentices would be First year, 
mainly directed towards making good deticiencies in previous education, in the 
direction of mathematics, applied mechanics, elementary physics and chemistry, 
and drawing. 


For the Locomotive Department apprentices the remaining four years Locomotive 
would be employed in a progressive course in drawing, applied mechanics and apprentices, 
mechanism, mathematics, elementary electricity and- magnetism, physics and 
chemistry, and general knowledge. 


In the last year some instruction could be given in general subjects, such 
as workshop methods, workshop organisation and accounts, machine design, 
etc. 


The Engineering Department apprentices in the second year would have —— 
special courses in the subjects of their particular branches— 


(a) for P. W. 1. apprentices, on lay-out of points and crossings, ete., and maintenance 

(6) for Inspector of Works apprentices, building construction, strength of materials, 
elementary bridge and roof construction, simple accuunts, Seming and 
surveying ; 

(c) for Signal appréntices, interlocking and signalling and station working rules ; 

(d) for Block Signal apprentices, electricity as applied to telegraphs, telephones and 
blogk instruments and station-workiny rules ; 

(¢) for Drawing office apprentices, design of buildings, and bridges, computation of ; 
quantities, estimating and surveyiag. 
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For the Electrical Department apprentices, the course in the last four years — 
would be based on that given to Locomotive Department apprentices, but 
special courses would be given in electricity, and the general maintenance 
and up-keep of electrical plant, wiring, etc. 

24. Practical—In the first year all apprentices would go through a 
graded course of practical workshop work, the object being to acquaint them 
with the use of tools. 

During the next three years the Locomotive Department apprentices 
would be posted to different shops in turn and have to work as workmen under 
the foremen of the shops, the object being to give them as wide a knowledge 
of workshop nifethods as possible. 

In the last year the Locomotive Department apprentices might be allowed 
to specialise in any one shop, for the work of which they had shewn a special 
fitness. ’ 

For the Engineering Department apprentices in the second year, special 


= ‘ 
practical courses would be arranged for each branch. ' 

(a) P. W. L. apprentices would work practically on linking, maintenance and lay-out 
of permanent way and points and crossings under an experienced permanent- 
way inspector and also on building construction. , 

(8) Inspector of Works apprentices would be taught practical surveying and setting 
out, building construction and use of tackle, working with their own hands. 

(c) Signal Inspector apprentices would work as fitters in the signal shop and also be 
given practical experience in erecting rignals and interlocking gear. 

(@) Block Signal apprentices would receive practical training im constructing and 
repairing telephone and block instruments, testing lines, ete. 

(e) Draughtsmen apprentices would receive practical instruction in surveying, levelling 
plotting and estimating on actual works. 


The Electrical Department apprentices would receive their last four years — 


practical training in the Electrical Department workshops and the power house 


and other allied work. 
X.—RECRUITMENT. 


25. Recruitment for posts as apprentices in all three departments will be 
on the results of an examination couplel with selection. Candidates for exam- 
ination should not be under 16 nor over 19 years of age. 


The principal will hold an annual open examination. Before entering, 
each candidate will be required to say which branch of the service he wishes 
to join. After the examination every candidate will be examined for physical 
fitness and a report on his health made by the Railway Medical Officer. 

26. The Locomotive Superintendent, Chief Engineer, and Electrical 
Engineer will then select from the lists, after personal interviews or interviews 
with a selection board whicheyer'may be found most suitable. The candi- 
date’s place on the examination list and his physical fitness will be taken into 
consideration, but selection will largely depend!on his general level of intelli- 
gence, strength of character and.the impression he makes at the time of his 
personal interview. 


A candidate would have the option of putting down his name for more 
than one department, and in that case he would come up for selection for. the 
different departments in the order in which he places them in his application. 
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In view of the different systems on which the education of Europeans and Standard of 
Tndians is at present condugted, it is doubtful whether for some time to come rs 
it would be possible to have the same examination for both. The proportions 

of actual recruitment must depend largely on the yacancies in the hostels and 
school and, provided the examination secures that the selected candidates have 
the necessary education to assimilate the work at the school, it is not of much < 
importance whether the same papers are set to Europeans and Indians, It is 
suggested that the standards adopted should be roughly the Junior Cambridge 
for Europeans and the Matriculation for Indians. 











“4 XI.—Cost or ScHEME, 
27. The initial cost of the scheme may be summarised as follows :— Initial cot. 
" Re. 
School building. ‘ , ° ° ; ; ‘ - 70,000 
Furniture and equipment : . 50,000 
Hostels (1) Addition to Earopeans : , : ; . 10,000 
{2) For Indians . ° ° . ; - 50,000 
Honses for staff . ; on 9 ‘ : ‘ ° - 1,15,200 
Total » 275,200 
28, The recurring cost is estimated as follows :— Recurring cost 
Monthly, Annual. 
Rs, Rs 
Staff . . ; : = BLOG = NS; 
Stipends of piptiasiioen 160 at Rs. 15 , ees || 
Board of apprentices— 

European 195 at Rs. 34, é . ; AMOR ess 
Indian 56 at Rs. 15 . : . 1 ee 
Up-keep of equipment and aera ‘ind aleve ; i TN Ses 

Contingencies of school . : ° - 100 : 
Ditto hostel . ° . ; : ee etOOy Ste 
Monthly © WAIO is 
Total annual Se sawetas 148,920 





or say Res, 1,50,000 per annum. 


The initial annual expenditure will be somewhat léss than this, or say 
Rs. 1,20,000 in the first year. 
29, The present expenditure on the training of apprentices is approxi- Present 
mately as follows :— 
Monthly, Annual. 











Re, Rs. 

Salaries— 
Locomotive Department ° . . . . 3,600 peeose 
Electrical » . . . . . $30 eeeeee 
Engineering -~ 9 . . . S10 stn 

4,800 
57,600 
School grant . c . . . . . . 50 600 
Total annual expenditure . ...... 58,200 : 
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Chelmsford-Montagu Report: 
not at variance with Commission’s scheme, 
243. 
Chemical research institute: | 
Recurring cost of proposed central, 215, 214; 
capital cost, 225, 
Service, Indian: . 
Proposed organisation of, $2, 53; recruitment 
and terms of service of, 55; committee 
suggested to work out organisation of, 
84; controlled by imperial it irae 
of Industries, 198; cost of central 
laboratory for, 214, 214. 
Chemicals “heavy”: 
Materials for, 45. 


Chief, 82; Deputy Chief, 53; proposed for 
Salt Department, 208; salary of Chief, 
214, 

employed under different departments, 78 ; 
provincia! industrial, 104. 


‘Trade in yarn with, 65, 


Future possibilities of, 35; introduction of,, 
by Madras Department of Industries, 
70. 


Ovcurrence of, in India, 56. 
Circle officers: 
already appointed in Madras for 
assistance to industries, 140; 
~ provincial Departments of 
D4: cost of, 222. 
ion of scientific services: 
Agricultural Department as example of, 75, 
79; Geological Survey as example of, 75, 
79 ; as affecting Loeal G overnments, 81; 
an proposed by Commission, 81, 92, 


royalty owners, 21; lack of, in Burma, 32 , 
limited extent of coking, in India, 21, 
52, 50; speeial survey to secure economy 
| in-use of, required, 51, 
Coal fields: 
in Asean, Bengal, Central India, Central 
Provinces, MWyderabad, 20, 55, 50. 


Production of, on Bengal coal field, 21; by- 
products of, distillation, 49. 
Coking coal: 
Limited extent of, in India, 21, 55, 59, 
Colles ed : 


Control of, in technology, 110, 110. 


‘Colliery owners: 4 
Proposed compulsion of, to house their work- 
men, 158. 


Creation of department és 
on of, 68. 
ial and Industrial Intel- 


Department of, uses to Government and 
pablic, 120; must be dealt with by 
same agency, 121; Director of, to be 
member of Imperial Industrial Service, 
121; collection. of, in Caleutta and 
Bombay, 121, 223; collection of, in 
offices of Directors of Industries, 194; 


department controlled by imperial 
t of Industries, 197 ; depart- 
ment, estimated cost of, 208. 


Commercial and industrial interests: 
Representation of, with the Government o 
India, 174; representation of, on Rail- 
way Conference, 174; on Goods Classifi- 
cation Committee, 174. 
Commercial education: 116, 117. 
exploitation : 
Necessity for, of Indian forests, 39. 
Intelligence $ 
special for Bombay and Calcutta, 12]; 
cost of special, 225. 
member 


Proposed, of Railway Board, 174. 


proposed to work ont detailed organisation 
of Indian Chemical Service, 84; of 
other scientific services, 84; of Stores 
Department in India, 125; vir to 
enquire into extension of banking 
facilities, 182. 


Case for and against, of employers to house 
their workmen, 157, 158; proposed, of 
colliery owners to house their workmen, 
158. 

Compulsory education: 
in municipalities in Bombay Presidency, 152. 
m: 

Effect of railway rates on industrial, in port 

towns, 173. 


ntroller : 
of Stores proposed, 128, 129 ; cost of, 212. 
mn: 


Degree of success attained by, in cottage 
industries; 168 ; lack of unofficial workers 
for industrial, 169; duties of Directors 
of Industries in respect of industrial, 
170. 


Co-operative credit: 


Effect of, as a preparation for other forms of - 


co-vperation, 165; relation between 
it D ments of Industries, Agriculture 
and, 170, 189, 190. 
Co-o tive unions: 
Need for, for industries, 165. 


List of, of Indian Industrial Commission, 3. 


Co : f 
Pee reek of, in India, 36; smelting, in 
re 47. 
Cottage : ‘ 
of Burma, 32; part played by women of 


Burma in, $2; industrial schools useful 
for, not for organised industries, 95; 
industrial schools must work in close 
touch with, 99; technical assistance to, 


187; assistance in marketing products 
of, 137, 166, 169; in jails, 142; effect 
of modern manufactures on, 162 ; relative 
importance of, in India, 162; existing 
weak points of, 164; organisation of, in 
Japan, 166; provision of markets for 
products of, 106, 167 ; degree of success 
attained by co-operation in, 165; orga- 
nisation of, by small entrepreneurs, 169 ; 

ing organisation fur products of, 
169; loans by Government to small and, 
185, 186 ; cost of organisation for grant- 
ing loans to small and, 221, 222. 


Metal working as a, 163; sericulture as a, 
163; silk weaving as a, 165; dyeing as 
a, 163. 
Indian, crop, 33 ; adulteration of, 143. 
Cotton mill $ 
Description of, in Bombay, 17; labour 
recruited by jobbers in, in Bombay, 15 ; 
labour in, in Bombay, 18; in, 
in Bombay, 18; in Ahmedabad, 350; 
growth of, 65; started by Indians in 
Bombay, 65. 


See “ Art crafts.”’ 
Crewe, Lord: 
Views regarding industrial policy, 71, 72. 
Crop forecasts: 124. 
Current g 
Scheme for provision of, for middle-class 
industrialists, 182, 183. 


D , 
Deccan: 
Cotton tract, 23, 


in maniifactured materials not produced in 
India— metals, chemicals, other pro- 
ducts, 47—49; articles not produced 
in India, 49—50. 
Dehra Dun: 

Recommendations regarding the Forest 
Research Institute at, 40, 42; Forest 
Research Institute, 80, $8). 

Delhi: 

Description of, 27, 28. 

onstration: 


n: 

Explanation of term, 156; imperial research 
and, factories to be séntolled by imperial 
Department of Industries, 198; cost of 
imperial research and, factories, 214; 
cost of pastes industrial experiments 

: and, 220, 221. 
Department of Industries: 

Relations between, Co-operative Credit and 
Agriculture, 57, 170, 189, 1905 in 
Madras, 70, 71 ; sample list of industries 
that may be aided by provincial, 141; 
control of electric inspectors by, 148 ; 
urguments for a provincial, 185, 189; 
heads of business under provincial, 
189; agricultural engineering to be 
controlled by, 189, 190; circle officers 
under provincial, 194; staff of, 194; 
arguments for an imperial, 195 ; Member 
in charge. of imperial, 197; heads of 
business under imperial, 107—199; 
Financial Adviser to Indian Industries 
Board and, 200; engineering quajifica- 


Departm ent of Industries—contd. 
tions required by majority of officers 
under imperial, 20], 202; cost of 
imperial, 206, 2075 cost of audit 
establishment of imperial, 207 ; cost of 
administration of provincial, 215. 
De Director of Ind ‘ies : 
Mealy, qualifications and duties of, 193, 
Dhanbaid: ; 
Proposed school of mines at, 114, 115. 
Director of Commercial and Indus- 
trial | 


al Intelligence: 
to be member of Imperial Industrial Service, 
121; headquarters of, to be at Calcutta, 
121; should have right to attend 
meetings of Railway Conference and 
Goods Classification . Committee, 174 ’ 
Sea also “Commercial and Industrial 
Intelligence.” 
Director of Industries: | 
proposed by Naini Tal Conference, 68, 69; 
qualifications of provincial, 191, Lv2; 
ovincial, to be member of Imperial 
dustrial. Service, 102; provincial, to 
be Secretary to Local Government, 112 ; 
ealary of provincial, 193. 
Director of. Statistics: 
Statistics how to be dealt with by, 122; and 
erop forecasts, 124. 
Directors: 
Government, in Government-aided industrial 
undertakings, }85. * 
Directors of Industries: 
appointed in Bengal, Bombay, Central 
Provinces, Madras, Punjab, United 
Provinces, 72; to collect 
commercial intelligence, 121; work of 
in purchase of Government stores, 125, 
129; duties of, in respect of industrial 
co-operation, 170); cost of workshops 
and. laboratories for, 224, ) 
Disease: 
Effect of, on efficiency of labour, 151, 160, 
161, 
Distillation: 
of coke to recover by-products, 49; of wood 
should be undertaken experimentally by 
Government, 69; See also “ Wood 
distillation.” 


Drugs: 

Possible extended manufacture of, in India, 
48; adulteration of food and, 143. 

industry, 141; a8 a cottage industry, 165. _ 


Comparison of synthetic and vegetable, 163, 
1e4. 


East India Company: 
Policy of, towards industries, 6, 68. 
7 and Assam: 
Industrial policy of Government in, 72. 
a conditions: 
iversity of, in different of India, 12. 
Education: ries ee 


Unpractical and literary ord Ka 92, 93; 
timers, 


of factory children, 152; 


Education D 


Electric 


provincial 


Education—contd. 
152; technical and industrial, controlled 
by imperial Department of Industries, 
108 ; cost of supervision of industrial, 
by imperial Department of Industries, 
212, 220; reeurring cost of, of mechanij- 
eal engineers, 216—218 ; ing cost 
of engineering and technological, 216— 
218; cost of technical and industrial, 
216—220; capital cost of technological, 
218, 225, 224; recurring cost of 
industrial, 219 ; capital cost of industrial, 

228; capital cost of engineering, 224. 

Commission : 


Education 


Indian, 1852, 98. 

mt: 
Scientitic officers in, 55, 86. 
cational Conf : 
Simla, 1901, 93, 

ic Inspectors: 

Improved type of, 147; control of, by 
Departments of Industries, 148; 
ealaries of, 2135. 


Electrical engineers: 


training of, 95, 109, 
not manufactured in India, 50. 


ty Act: 
Administration of, 147, 148; inci 
visory for appeals under, 147; 
angst of, oe imperi 
Department of Industries, 195. 
Electro-ch i 
Possibilities of, and thermo-electrical work, 
él. 
Electro-motors: 
_ for small urban industrial workers, 137, 
Employers: | 
Assistance to, for building industrial dwell- 
ings, 155, 154; case for and against 
compulsion of, to house their workmen, 
157, 15S; taxation of, to finance 
industrial dwellings, 159. 


Pp. nent : 
Collection of statistics of, 122. 


ering apprentices: 

Training of, 1U8, 100; reeurring cost of 
training, 216—215; capital cost of 
training, 224. 

Engineering colleges: 
in India, 105—107 ; mia eering College, 


Roorkee, 105; Engineering 
College, 105, 106; Sibpur Engineering 
Colleze, 106; Poona ineering 


D 
College, 106; technological training to 
be given in, 109,110; imperial engineer- 
ing nies proposed, 110; cost of 
existing, 216; capital cost of pro 
and teslinologioat colleges, 217, 218, 
225, 224; cost of proposed imperial 
engineering ‘college, 225. 

firms: 


in Calentta, 15, 16; in Bombay, 18, 19, 
Engineering qualifications: 


7 


generally required by majority of officers 
Ne appeal Departmentof Industries, 


: ; shops: 
Absence of Indian foremen in, 26, 108, 104. 


ineering training : 
in India, too largely influenced by needs of 
Public Works Department, 106, 107 ; 


v 


Engineering training—contd. 

of students for starting, 108; See 
ae “* Mechanical engineering,” 
* Mechanical engineers.’’ 

industrial : 


Duties of, 138, 193, 215, 216. 
Service: 
suggested, 84, 85. 
urs: 


Organisation of ccttage industries by small, 
169, 


based on pre-war rates, 205 ; summary of, 
225—228, 


classes: 
Mining education in, 112—114. 
xhibition : 


Caleutia, of 1884-85, 68; Indian and 
Colonial, 1856, 68. 
Exhibitions, industrial: 
a duty of provincial Departments of 


Industries, 189. 
E ents: 
Cost of provincial industrial, and demonstra- 
tiom 220, 221. 
Act: 
controlled by imperial Department 
Industries, 197, 


of 


F 


Factories Act: 

Reasons for imperial ‘ control of, 188; 
Director of Industries to administer, in 
provinces, 191; administration of, to be 
vontrolled by imperial Department of 
Industries, 195. 

Factory and boiler inspection: 
a duty of incial Departments of Indus- 
’ tries, 189, 191; cost of, 222, 
children : 


F $ 
Education of; ce ; See “ Education,” 
Factory hours: }60. 
Famine Commission, Indian (1880) : 
Remarks on excessive numbers of persons 
employed in agriculture, 52, 53, 93. 
Famines: 
Effect of improved communications on, 8. 
Ferro-manganese : 
Manufacture of, in India, 22, 48, 


Adulteration of, 144. 
Fibre crops: 
Industrial possibilities of, 34, 49, 
Responsibility for, of industrial dwellings in 
aber 158 ; taxation of employers to, 
industrial dwellings, 159, 
ial Adviser: 


to Indian Industries Board and Department 
of Industries, 200. 
assistance: 


overnment, to industeial undertakings, 
183—158. 


difficulties: 
. of small industrialists, 175. 


Tack of, in mofussil, 176; See “Banking 
facilities.” 


Fish: A 
canning industry, 141. 
Fisheries : 


Proposal regarding, 43, 44. 
Wisharlng Deseretant: 
in Madras, 43 ; in Bengal, 43, 44. 


little grown in India, 84, 49, 
Flour: 
milling industry, 141. 
Food: 
Adulteration of, 143. 
Foremen: : 
Lack of Indian, in engineering shops, 26, 
103, 10%; training of, for mechanical 
engineering, M03—105. 
Forests: 
in Burma, 31; extent of Indian, 37, 38; 
recommendations Ho working of, 
37—42; commerci exphitelion of 
Indian, 39, 
Forest communications : 38, 39. 
Forest De ent: 
Bulletins of, 40. 
Economist 


Work of, 40, 80. 
Forest produce: 
Transport of, 38, 39. 
Forest products: 
Commiercis! utilisation of results of research 
into Indian, 40—42; pioneer factories 


Debra Dun, 40, 42, 80. 


Adjustment of, for single journey over more 
than one line, 178; shipping, 175; Sea 
“ Railway rates,” 
Fruit: : 
canning industry, 141. 
el: 
Economy in use of coal as, required, 58, 59; 
experiments in use of wood as, required, 
59; plantations for, 59; uses of 
minéral oil as, 59, 60. 


G 


Gas engine plants: 
Use of, recommended, 59, 60. 
Survey: 
devoted special attention to economic work 
from about 1904, 68; work of, depart- 
ment, 76; as an instance of organisa. 
tion of a scientific nt, 79; to 
inspect Government mining concessions, 
145 ; to be controlled by imperial Depart- 
ment of Intlustries, 197; proposed 
strengthening of, 207. 


Hide trade largely in, hands, 35. 
Industrial banks in Japan and, 180, : 


ee: de f India 
ependence o ia On imported, 50. 
lass manufacture: : 


Goods Classification Committee: 
Director of Commercial and Industrial 
Intelligence — should have right 


ition Co: —contd. 
to uttend meetings of Railway 
Conference and, 174; representation of 
commercial and industrial interests on, 


Goods 


1i4. 
Gorakhpur (Bablnanli) : 
Loan to sugar factory in, OY. 
Government-aided industrial under- 
Capital for, to he “raised in India in rupees, 
185. 


ment directors: 

for sided industrial undertakings, 155. 

ernment ) ce: 

to industrial undertekings, 183—185. 
ent of Indian: 


industrial policy of, 65; responsible for 
general industrial policy of country, 
195. 
Graphite crucibles: 
net made in India, 45. 


Half-timers: 
Education of, 152; proposed system of 
split shifts for, 152. 
Hand-loom: 
weavers affected by competition of mills, 
10, 98, 162; assistance to, industry, 137, 
141; importance of, weaving, 105; 
training of master weavers, 164, 165, 
Hand-loom factories: 
Possibilities of small, 164, 165, 169. 


Schooi of, at Nagpur, 73. 
Heads of business : 
under provincial Departments of Industries, 
149; under imperial Department of 
eo Industries, 187—199. 
Hide trade: 
largely in German hands before war, 35. 
Hides: 
and leather trade, recommendations regarding 
the, 55, 36; low railway rates on, to 
Caleutta, 172. 
«“ Hich-speed ” steel: 
not made in India, 45. 
Hindu joint family: 
an ye to registration of partnerships, 
0. 
Hours of employment: 
in factories, LGU. 
Housing of industrial 


labour: : 
in Calentta, 14, 153; in Bombay, 18, 154— 


159; on the coal field, 21; at Sakehi, 
23; in Cawnpore, 29, 153; acquisition 
of sites for, 132, 183, 153, 154; general 
questioh - of, 152, 155; in Rangoon, 
153; schemes for financing, in Bombay, 
156, 157; ease for and aeeteeh com vnl 


sion of employets, 157, 155; en 
compulsion of colliery owners, 155. 
Standard conditions for, 62. 


Hydro-electric su v: 
should be w en by Government, 62, 
63; cost of, 213, 
Hydro-electric works: 
on Western Ghats, 14, 61. 


Vi 


phic survey: 
See  Hydro-electrie survey.” 


I 
Ichthyologists : 
Neod for, 44. 
Imperial Department of I: fle 


respective shares of provincial and, in 

technical assistance to industries, 140, 

14]: See also “ Department of Indus- 
tries’; arguments for an, 195; Member 
in charge of, 197; subjects under, 197— 
199; estimated cost of, 206, 207; 
estimated cost of audit establishment 
for, 207. 


perial engineering college: 
proposed, 110; cost of, 225. 
»erial Industrial Service: 
See “ Industrial Service.” 
Institute: 
Value of work done by, 91. 


Im 


Effect of, on cotiage industries, 10; effect 
of, on Indinn raral life, 10; principles 
which should govern railway rates on, 
173; favourable railway . freights on, 
of industrial machinery, 175. 

Improvement Trust, Bombay : 

Work of, 156. 

India Office: 
Stores Department of, 129. 
on Ch . 


See Chemical Service, Indian.” 

Indian Industrial Cc i ¢ 
Constitution of, 1; list of Members of, 1, 

2: tour of, in 1916-17, 3; tour of, 
in 1917-18, 3; assistance derived from 
work of Indian Munitions Board by, 
3, 4; scope of report of, 4. 
Indian Industrial Conference: 
started in 1905, 66. 
n Industries : 
See “Industries Board, Indian.” 
Institute of Science: 
Bangalore, 59. 

Indian ions Board: 

Assistance derived from work of, by Indian 
Industrial Commission, 3, 4; work of, 
for improvement of tanning indnstry, 42 ; 
work of, showing possibility of manu- 
facturing Government stores in India, 


Indian Trade Journal : 125. 
Indians: . 
in industry, reasons for comparative want of 
success, 64; in industry, more successful 
_ in west of India, 64, 65; share taken 
by, in industri 64-67 ; recruit 
ment of, for S835 as 
chief souree ai 


in Bihar, 25, 26; possibilities of improve- 
ment of, 26 


Indus: 
barrage scheme, 55. 
Industrial and technical teachers : 
Provision of, 117. } | 
Industrial Bank: 


Idea of, supported by Bombay Advisory 

Committee, 178; Tata, 179, 182. 
Industrial Banks: 

in Japan and Germany, 180; conditions 
under which, should work, 180, 181; 
expert committee recommrnded to re- 
port on necessity of Government assist- 
ing, 182. 


Commission : 
See “ Indian Industrial Commission.”’ 
Industrial Conference, Indian: 
started in 1905, 66 ; Naini Tal, 1907, 68, 69 ; 
Ootacamund, 70, 71. 


co-operation : 
Lack of non-official workers for, 169; duties 
of Directors of Industries in respect of, 
170, 


development: 

Relative backwardness of Indian, a com- 
paratively recent historical feature, 6 ; 
reasons. why India did not share in 
modern, of West, 92. 


, dwellings: 

Acquisition of sites for, 152, 133, 153, 154; 
assistance to employers for building, 
153, 154; in Bombay, See “ Bombay”; 
responsibility for finance of, See 
* Bombay oN taxation of employers to 
finance, 1 

Industrial education: 

Control of, in Madras, 71, 73; control 
of, 98, 99, 118, 119; cost of supervision 
of, by imperial Department of In- 
dustries, 212, 220 ; cost of, 219, 223. 


engineers: 
Duties of, 135, 105, 215, 216. 


Risks of, 134, 135. 
sabia experiments ‘and demon- 


gp ie " cost” of, 214; 
220, 221. 
‘information : 
Exchange of, between provinces, 130, 189. 


provincial, cost of, 


Director of Commercial and, to be member of 

Imperial Industrial Service, 121; and 

— commercial intelligence must be ‘dealt 

with by sume agency, 121 ; collection of, 

in offices of Directors of Industries, 104; 

See also “Commercial and Industrial 
Intelligence.” 
labour : 

Nece-sity of primary education for, See 

“Primary Education ”; relative in- 

of, in India, Wl; low 

stan of comfort of, 151; housing 

of, See “ Housing of industrial labour.” 


machinery : 
Favourable freights on imports of, 173. 


organisation ; 
Total cost of imperial, 225; total cost of 
vincial, 225. 


policy : ' 
of Government, 68, 73, 74; Government of 
India responsible for general, of country, 
195. 


schools: 

History of, 97 ; founded by missionaries, 97 ; 
neeful for cottage, not for organised, 
industries, 98; control of, 98, 99, 115, 
119; must work in close touch with © 
cottage industries, 99 ; recurring cost of, 
219; capital cost of. 219, 223 ; See also 
a Industrial education,” 


Industrial Service: 

Director of Consaserchel and Industrial 
Intelligence to be member of, 121; 
Indian Trade Commiesioner to be 
member of, 124; Director of Industries 
to be member of, 192; D ay 
parecer to be member of, 
mperial, proposed, 202, 203; ha 
Sank tose br qe ealasigs of members of, 
203 ; temporary measures for recruit- 
ment for, 204 ; Indiansas chief source 
of reernitment for, 20+. 


Industrial surveys: 73, 74. 


Industrial und 
Government financial pa to, 183—I185 ; 
Government directors in Government- 
aided, 145; capital for Government- 
aided, to be raised in India in rupees, 
; new, may be helped by Govern- 
ment, though they compete with 
established industries outside India, 185, 


Industrial work: 
Share taken by Indians in, See “ Indians ’’, 
In lists : 
sppetine difficnlties of small, 178; scheme 
revision of current finance for 
ules 3 182, 188. 
Industries : . 
Importance of agriculture to, 52; 
technical assistance to, of national im- 
portance, 13%, 140; sample list of, 
that may be aided by provincial Depart- 
ments of Tuduatites: 141 ; capital for, 
readily fortheoming in Bombay, 178; 
financial assistance” to, of national 
importance, 133, 154; See also “ D 
ment of Industries 2 and “ Tadantstes 
Board, Indian.” 
Industries Indian : 
Prepay 196, 197; members of, 199 ; 
salaries of members of, 199 ; Financial 
Adviser to, and Departmert of In- 
dustries, 200; hvadquarters of, to be 
with Government of india, 200 ; 
tary to, 2U0 ; estimated cost of, 206. 


Trade found more profitable than, by 
business houses in India, 18, 46, 47 ; 
and by Indians, 64. 

staff for stores: 
Cost of, See “ Stores.” 


of technical and industrial education by 
im tial fea instil Say officers, See “Technical 
education ”; of Govern- 


Inspection—contd. | 
ment stores purchased in India, See 
“ Stores?’; absence of facilities for, of 
stores in India, 126, 127. 

Principles recommended by Council of, for 

training of engineers m England, 107, 
108. 

Intelligence, commercial and indus- 


See * Commercial and Industrial Intelli- 
gence,” 


terest: 
High rate of, in bnsy season, 177, 178. 
Inventions and d : 
to be controlled by imperial Department of 
Industries, 197, 


Extent of, ore in India, 36. 
Iron and steel: 
manufacture, 21,22; Bengal Iron and 
Steel Company, 21, 22; Tata Iron and 
Steel Company, 22; Sakchi Iron and 
Steel Works, 22; deficiencies in 
manufacture of, 45, 


by power pumping, 54, 59. 


J 
Jail labour: 142. 
Jails: ) 
Cottage industries in, 142; power plant in, 
148, 
Japan: 


Success of, ag a stimulus to swadesis move- 
ment, 66; organisation of cottage indus- 
* tries in, 166; industrial banks in, 180. 
Jobbers : 
Labour recruited by, in cotton mill industry 
of Bombay, 18; effect of reernitment 
by, 158, 
Jute: 
the, industry, 18, 14; marketing of, 24; 
adulteration of, 143. 
Jute districts : 
Wages in, 24, 
Jute mills: 
in Caleutta, 18, 14; labour recruited by 
cardars in, 14; Indians take no share in, 
GT dais of, 15; wages of labour 
in, 15. 


__ Installation of hydro-electric power in, 61. 
Key industries: 
Mineral deposits of India sufficient to main- 
tain, 356; technical assistance to, 159, 


140; financial assistance to, 183, 184. 
Kips: 


Trade in East India, 35, 
L 


boratory : 
Cost of central, for Chemical Service, 214. 


Industries, 224, 825. 

General scarcity of, in India, 9; on the -coal 
field, 21; in the tes | 
railway workshops, 26; in 
mills, 28; in Cawnpore, 
“ Agricnitural labour"; “ 
industry ” ;“ Housing” ; 

Laissez faire: 

policy, 6, 68, 92. 


industry, 141. 
isdete 


Difficulty in. obtaining, for sites of indus- 
trial concerns, 131, 
Difficulty in interpretation of section 40 of, 
182 ; formula for interpreting section 40 
of, 132. re: 
ore in India, 36. 
industry, $9, 141. 


by Government to small and cottage indus- 
tries, 165, 185; by. Government to 
isol industries, 184; cost of 
organisation for granting, to small and 
cottage industries, 221, 222. 


Machine tools: 
not manufactured in India, 50. 


Imports of, into India in 1913-14, 46; only 
manufactured in India on small scale, 
46, 50; advantages of employment of, 
in agriculture, 5, 54; favourable rail- 
way rates proposed for imported, 173. 
Macpherson Committee: 
on mining education, 1914-14, 115, 114, 


industrial policy in, 69-—73; Director of 
ustries appointed in, 72;  Pumpi 


and Boring Department, 72; Engimeer- 
ing College, 105. , 


Technological institute at, 73, : 
an: 
as a mofuesil financier, 177. 
Manchester Steam U Association : 
quoted as an example, 159, 


Occurrence of, ore in India, 36. 
| e industries: 
Organised industries classified as, and 
tive, 100, 101; principles of tramin 


for, 100, 101. 
Manufactured m: 


Deficiencies in, not produced in India— 
paced chemicals, other products, 


Training in navigation and, 116, 116. 


v 


Markets : 
Unsatisfactory organisation of, 10; mofusail, 
in India, 10; provision of, for products 
of cottage industries, 166, 169. 


wasp ota te 141, 


Suitability of Indian timbers for, +0 ; planta- 
+ tions for supply of wood for, a2. 


Training for, i01—109 ; trainin of artisans 
for, 102, 103; traini oremen for, 
103—105 ; ag of in the Victoria 
cae Institute, Bombay, 
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Single-venture partnerships: 
Transitory or, 150. 
Sites: 

Difficulty in obtaining land for, of industrial 
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comparison of, and eeeaile dyes, 163. 
x 
industry : ! ' 
abi) of, 35, 36 ; technical assistance to, 
<{ooh eo 
Investigation of, 35, 40, 42. 
“ Tapering ” rates: 
cae Method of calculating, 173. 
ata 
Hydro-electrio Supply Company, 18, 61; 
Jron and Stee! Company, 22, 28; Indian 
Institute of Science established at 
Bangalore by late Mr. J. N., 89; Indus- 
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